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Abstract	  
	  
The	  aim	  of	  this	  project	  was	  to	   increase	  awareness	  on	  the	  dangers	  associated	  with	  drink	  
driving	  and	  how	  alcohol	  can	  impact	  on	  new	  and	  recently	  qualified	  drivers.	  To	  achieve	  this,	  
volunteers	  were	  asked	  to	  complete	  a	  survey	  as	  well	  as	  supply	  breath	  and	  urine	  samples	  
the	  morning	   after	   they	   had	   consumed	   alcohol.	   This	   approach	  was	   used	   to	   highlight	   to	  
volunteers	   that	   it	   is	   still	   possible	   to	   be	   over	   the	   legal	   limit	   the	   day	   after	   consuming	  
alcohol.	  The	  survey	  was	  used	  to	  test	  the	  knowledge	  of	  the	  volunteers	  on	  the	  rules	  of	  the	  
road	   and	   how	   alcohol	   impairs	   drivers.	   This	   project	   was	   carried	   out	   previously	   by	   two	  
other	   students	   therefore	   the	   main	   emphasis	   of	   this	   project	   was	   to	   focus	   on	   raising	  
awareness	  on	  the	  lower	  limits	  for	  new	  and	  recently	  qualified	  drivers.	  
	  
The	   project	   consisted	   of	   analysing	   urine	   samples	   provided	   by	   volunteers	   the	   morning	  
after	   they	   had	   consumed	   alcohol.	   This	   was	   achieved	   using	   gas	   chromatography.	   The	  
results	  obtained	  from	  these	  samples	  were	  then	  compared	  to	  the	  current	   legal	   limits	  for	  
alcohol	  as	  stated	  by	  the	  Road	  Traffic	  Act	  2010.	  
	  
The	   samples	   were	   analysed	   by	   preparing	   ethanol	   working	   standards	   to	   produce	   a	  
standard	  calibration	  curve	  as	  well	  as	  using	  propan-­‐1-­‐ol	  as	  an	  internal	  standard.	  The	  curve	  
was	   performed	   once	   a	   week	   and	   the	   equation	   of	   the	   line	   was	   used	   to	   determine	   the	  
amount	  of	  ethanol	  present	  in	  each	  urine	  sample.	  Diasys	  check	  standards	  were	  run	  before	  
urine	  samples	  were	  analysed	  to	  ensure	  that	  the	  GC	  was	  operating	  correctly.	  
	  
A	   total	   of	   17	   urine	   samples	   were	   analysed,	   10	   of	   these	   samples	   tested	   positive	   for	  
alcohol.	  Of	  the	  10	  samples	  supplied	  by	  volunteers,	  8	  samples	  were	  determined	  to	  be	  over	  
the	  legal	   limit	  for	  both	  specified	  and	  full	   licence	  drivers,	  1	  sample	  was	  over	  the	  limit	  for	  
specified	   drivers	   but	   under	   the	   limit	   for	   full	   licence	   drivers,	  while	   the	   final	   sample	  was	  
under	  the	  limit	  for	  both	  specified	  and	  full	  licence	  drivers.	  
	  
Breath	   samples	   were	   provided	   by	   student	   volunteers	   in	   DIT	   Kevin	   Street	   and	   were	  
analysed	   using	   the	   BACtrack	   Breathalyser.	   A	   total	   of	   30	   student	   volunteers	   were	  
breathalysed,	  3	  of	  which	  tested	  positive	  for	  alcohol.	  All	  three	  students	  were	  over	  the	  legal	  
	  
	  
vii	  
	  
limit	   for	  specified	  drivers.	  Two	  of	   these	  three	  students	  were	  over	  the	   limit	   for	  specified	  
drivers	  but	  under	  the	  limit	  for	  full	  licence	  drivers,	  while	  one	  student	  was	  over	  the	  limit	  for	  
both	  a	  specified	  and	  full	  licence	  driver.	  	  
	  
In	   total,	   86	   volunteers	   were	   surveyed	   as	   part	   of	   the	   project.	   These	   surveys	   were	  
distributed	  online,	  at	  the	  breathalyser	  event	  and	  as	  part	  of	  the	  urine	  sampling	  packs.	  Of	  
the	  volunteers	  surveyed,	  34%	  answered	  correctly	  when	  asked	  what	   the	   legal	   limit	   for	  a	  
full	   licence	  driver	   is	   and	  58%	  answered	   correctly	  when	  asked	  what	   the	   legal	   limit	   for	   a	  
specified	  driver	  is.	  	  
	  	  	  	  	  
	  
	  
1	  
	  
	  
Chapter	  1	  
Introduction	   	  
	  
	  
2	  
	  
1.1	  Background	  
The	  aim	  of	  this	  project	  was	  to	  raise	  awareness	  for	  new	  and	  recently	  qualified	  drivers	  of	  
the	  dangers	  associated	  with	   the	  consumption	  of	  alcohol	  and	  how	   it	  can	   impact	  on	  new	  
and	  recently	  qualified	  drivers.	  The	  main	  emphasis	  of	  this	  study	  was	  to	  highlight	  to	  drivers	  
that	   it	   is	   possible	   to	   be	   over	   the	   legal	   limits	   for	   alcohol	   in	   both	   urine	   and	   blood	   the	  
following	  morning	  after	  consuming	  alcohol	  the	  previous	  night.	  This	  goal	  was	  achieved	  by	  
having	   volunteers	   complete	   a	   survey	   as	   well	   as	   provide	   breath	   and	   urine	   samples	   for	  
analysis.	   The	   survey	  was	   compiled	   of	   questions	   from	   section	   4	   of	   the	   Road	   Traffic	   Act	  
about	   the	   legal	   limits	   for	   alcohol	   and	   drivers	   as	   well	   questions	   on	   standard	   units	   of	  
alcohol	  to	  test	  the	  knowledge	  of	  volunteers.	  Section	  4	  of	  the	  Road	  Traffic	  Act	  states,	  that	  
the	  legal	  limit	  for	  fully	  licenced	  drivers	  who	  have	  held	  their	  licence	  for	  more	  than	  2	  years	  
is	  50	  mg	  of	  alcohol	  per	  100	  mL	  of	  blood,	  67	  mg	  of	  alcohol	  per	  100	  mL	  of	  urine	  and	  20	  mg	  
of	  alcohol	  per	  100	  mL	  of	  breath.	   Lower	  alcohol	   limits	  apply	   to	   specified	  drivers	   such	  as	  
learner	  drivers,	  drivers	  in	  possession	  of	  a	  licence	  for	  less	  than	  2	  years	  and	  public	  service	  
drivers	  (PSV),	  which	  include	  taxis,	  busses,	  lorries	  and	  work	  vehicles.	  Table	  1.1	  summaries	  
the	  limits	  for	  drivers	  under	  section	  4	  of	  the	  Road	  Safety	  Act	  2010.	  1	  
	  
	  
Table	  1.1:	  Legal	  limits	  for	  alcohol	  for	  drivers	  as	  stated	  by	  the	  Road	  Traffic	  Act	  2010	  1	  
Sample	   Legal	  limit	  for	  fully	  
licenced	  drivers	  who	  have	  
possessed	  their	  licence	  
for	  more	  than	  2	  years	  
(mg/100	  mL)	  
Legal	  Limit	  for	  Specified	  
Drivers	  	  
(mg/100	  mL)	  
Blood	   50	   20	  
Breath	   22	   9	  
Urine	   67	   27	  
	  
	  
1.2	  Alcohol	  	  
Alcohol	   is	   a	   common	   term	   that	   refers	   to	  alcoholic	  beverages	   that	   contain	  ethanol,	   also	  
known	  as	  ethyl	  alcohol.	  Fermentation	  is	  a	  process	  used	  to	  produce	  alcohol.	  This	  process	  
consists	   of	   fermenting	   carbohydrates	   contained	   in	   the	   sugars	   of	   fruit	   and	   starches	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contained	   in	  grains.	  Enzymes	  are	  added	  as	  catalysts	   to	  catalyse	  the	  conversion	  of	   these	  
sugars	   and	   starches	   to	   alcohol.	   Ethanol	   is	   a	   straight	   chain	  molecule	   with	   the	   chemical	  
formula	   C2H5OH.	   Figure	   1.1	   shows	   the	   chemical	   structure	   of	   ethanol.	   Ethanol	   acts	   a	  
depressant	  to	  the	  central	  nervous	  system	  (CNS).	  This	  can	  lead	  to	  adverse	  effects	  to	  CNS	  
functions	   such	   as	   motor	   skills,	   reasoning,	   judgement	   and	   memory.	   Ethanol,	   in	   high	  
concentrations	  may	  also	  supress	  bodily	  functions,	  such	  as	  respiration.	  Although	  alcohol	  is	  
primarily	  considered	   for	   the	  production	  of	  alcoholic	  beverages,	   it	  provides	  a	  number	  of	  
other	  uses.	  These	  uses	  included	  antiseptics,	  fuel,	  perfumes	  and	  hand	  sanitizers.2	  
	  
	  
	  
	  
	  
	  
	  
	  
1.2.1	  Alcohol	  in	  the	  body	  
Alcohols	   primary	   route	   of	   exposure	   to	   the	   body	   is	   through	   ingestion.	   After	   ingestion	  
absorption	  of	   alcohol	   begins	   in	   the	   stomach.	   The	   stomach	   absorbs	   a	   small	   percentage,	  
roughly	  20%	  with	  the	  main	  site	  of	  absorption	  being	  the	  small	  intestine.	  Alcohol	  enters	  the	  
small	   intestine	   by	   passive	   diffusion	   across	   the	   capillaries	   of	   the	   small	   intestine	   before	  
entering	   the	   bloodstream.	   Several	   factors	   can	   influence	   the	   rate	   at	   which	   alcohol	   is	  
absorbed.	   When	   food	   is	   present	   in	   the	   stomach,	   gastric	   emptying	   is	   delayed	   and	  
therefore	   increases	   the	   time	   taken	   for	   the	   body	   to	   absorb	   alcohol.	   When	   alcohol	   is	  
consumed	   on	   an	   empty	   stomach,	   complete	   absorption	   will	   occur	   between	   1	   to	   2	   hr.	  
Blood	  alcohol	  concentration	  (BAC)	  is	  also	  affected	  by	  factors	  such,	  weight	  and	  gender	  or	  
the	  consumption	  of	  food.	  The	  amount	  of	  alcohol	  consumed	  has	  a	  direct	  effect	  on	  %	  BAC.	  
Table	  1.2	  summaries	  the	  effects	  of	  %	  BAC.3	  
	  
	  
	  
	  
	  Figure	  1.1:	  Chemical	  Structure	  of	  Ethanol	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Table	  1.2:	  Summary	  of	  the	  range	  of	  toxicity	  of	  ethanol	  3	  
Clinical	  
description/symptoms	  
Blood	  Alcohol	  
Concentration	  (w/v)	  
Part	  of	  brain	  affected	  
Mild	  
Decreased	  inhibitions	  
Slight	  visual	  impairment	  	  
Slowing	  or	  reaction	  time	  
Increased	  confidence	  
	  
	  
0.05	  –	  0.10%	  	   Frontal	  lobe	  
Moderate	  
Ataxia	   (Coordination	   of	  
muscle	  movements)	  
Slurred	  speech	  
Decreased	  motor	  skills	  
Decreased	  attention	  
Diplopia	  (Double	  vision)	  
Altered	  perception	  
Altered	  equilibrium	  
	  
0.15	  –	  0.30%	   Parietal	  lobe	  
	  
	  
	  
Occipital	  lobe	  
	  
Cerebellum	  
Severe	  	  
Vision	  impairment	  
Equilibrium	  
Stupor	  
0.3	  –	  0.5%	   	  
Occipital	  lobe	  
Cerebellum	  
Diencephalon	  
	  
Coma	  
Respiratory	  failure	  
>	  0.5%	   	  
Medulla	  
	  
The	   majority	   of	   alcohol,	   between	   90	   to	   98%	   is	   removed	   from	   the	   body	   by	   enzymatic	  
oxidation,	  while	  any	  remaining	  alcohol	  is	  removed	  through	  excretion	  by	  the	  kidneys	  and	  
lungs.	  The	  main	  site	  for	  oxidation	  is	  the	  liver.	  Once	  alcohol	  reaches	  the	  liver	   it	   is	  readily	  
oxidised	   to	   form	   carbon	   dioxide	   and	   water.	   This	   metabolic	   process	   involves	   three	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enzymatic	   reactions.	   Firstly,	   ethanol	   is	   oxidised	   to	   acetaldehyde	  by	   the	  enzyme	  alcohol	  
dehydrogenase.	  This	   step	   requires	   the	  use	  of	  nicotinamide	  adenine	  dinucleotide	   (NAD).	  
Acetaldehyde	   is	   then	  converted	  by	  aldehyde	  dehydrogenase	   in	   the	  presence	  of	  NAD	   to	  
acetic	   acid.	   Acetic	   acid	   is	   then	   used	   in	   the	   formation	   of	   acetyl	   coenzyme	   A	   (CoA)	   and	  
finally	   enters	   the	   Krebs	   cycle,	   where	   it	   is	   metabolised	   to	   carbon	   dioxide	   and	  water.	   It	  
takes	   the	   liver	   approximately	   1	   hour	   to	   remove	   a	   standard	   unit	   of	   alcohol.2-­‐3	   The	  
metabolism	  of	  ethanol	  can	  be	  seen	  in	  figure	  1.2.3	  	  
	  
Alcohol	  
dehydrogenase
Acetaldehyde
Alcohol	  
dehydrogenase
Acetic	  Acid
CoA
Acetyl CoA
via	  Kreb's	  Cycle
	  
Figure	  1.2	  The	  biochemical	  pathway	  for	  ethanol	  metabolism3	  
	  
1.3	  Alcohol	  and	  Driving	  
Consuming	  alcohol	  before	  driving,	  even	  in	  very	  small	  volumes	  is	  known	  to	  impair	  driving.	  
The	  skills	  involved	  in	  driving	  a	  motorised	  vehicle	  include	  vision,	  perception,	  psychomotor	  
skills,	   information	  processing	  attention	  and	  the	  ability	  to	  steer	  the	  wheel	  also	  known	  as	  
tracking.	  All	  of	   these	   functions	  are	   impaired	  by	  alcohol.4	  Driving	  under	   the	   influence	  of	  
alcohol	  is	  a	  major	  contributor	  to	  road	  fatalities.	  Alcohol	  related	  driver	  fatalities	  are	  ones	  
where	  the	  driver	  has	  a	  blood	  alcohol	  level	  of	  20mg/100mL.	  Drink	  driving	  is	  a	  major	  issue	  
in	  Ireland.	  A	  study	  between	  the	  years	  2007	  and	  2008	  showed	  on	  average	  that	  347	  people	  
were	  arrested	  each	  week	  for	  drink	  driving.5	  A	  study	  by	  the	  HSE	  into	  alcohol	  harm	  showed	  
that	  between	  the	  years	  1990	  and	  2006	  there	  was	  a	  total	  of	  7078	  road	  fatalities	  of	  which	  
2462	  were	  alcohol	  related.	  It	  also	  states	  that	  2003	  was	  the	  year	  with	  the	  lowest	  number	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of	   drink	   driving	   fatalities,	   this	   was	   most	   likely	   due	   to	   the	   fact	   that	   the	   penalty	   point	  
system	  was	  introduced	  that	  year.6	  
1.3.1	  Effects	  of	  alcohol	  and	  drugs	  on	  driving	  
There	   is	   a	   growing	   interest	   on	   the	   effects	   of	   driving	  while	   under	   the	   influence	   of	   both	  
alcohol	  and	  drugs.	  Alcohol	  when	  taken	  with	  a	  drug	  may	  enhance	  the	  effect	  of	  a	  drug	  such	  
as	  increasing	  the	  sedative	  effects	  of	  drugs	  such	  as	  marijuana.1	  In	  general	  the	  performance	  
of	   driving	   is	   affected	   by	   both	   the	   use	   of	   marijuana,	   also	   known	   as	   THC	   and	   the	  
consumption	  alcohol.	  Studies	  have	  shown	  that	  when	  comparing	  frequent	  cannabis	  users	  
to	   less	   frequent	   users	   the	   latter	   is	  more	   impaired	  whilst	   driving.	   A	   study	   conducted	   in	  
2013	   analysed	   80	   individuals	   consisting	   of	   49	  males	   and	   31	   females	   to	   investigate	   the	  
effects	   on	   driving	   while	   under	   the	   influence	   of	   alcohol	   and	   cannabis.	   The	   individuals	  
included	  frequent	  and	  non-­‐frequent	  cannabis	  users.	  A	  driving	  simulator	  was	  used	  to	  test	  
each	  individual	  on	  his	  or	  her	   impairment	  scores.	  On	  completion	  of	  the	  driving	  simulator	  
study,	   results	   showed	   that	   there	  were	   significantly	  more	   driving	   errors	   associated	  with	  
regular	   cannabis	   users	   in	   comparison	   to	   non-­‐regular	   users.	   Results	   also	   showed	   that	  
higher	  levels	  of	  THC	  were	  detected	  in	  the	  blood	  when	  consumed	  with	  alcohol,	  than	  when	  
cannabis	  was	  consumed	  on	  its	  own.7	  
1.4	  Detection	  of	  Alcohol	  in	  the	  Body	  
Theoretically,	  the	  most	  accurate	  way	  to	  determine	  the	  quantity	  of	  alcohol	  in	  the	  body	  and	  
the	  effect	  it	  is	  having	  is	  to	  remove	  portions	  of	  the	  brain	  for	  analysis.	  For	  obvious	  medical	  
and	   ethical	   reasons,	   this	   cannot	   be	   done.	  A	  more	   suitable	   approach	   is	   to	   analyse	   ones	  
blood.	  Blood	  acts	  as	  a	  circulating	  medium	  for	  alcohol,	  transporting	  it	  throughout	  the	  body	  
and	  shows	  that	  blood	  alcohol	  concentration	  (BAC)	   is	  directly	  proportional	  to	  the	  BAC	  of	  
the	  brain.	  Another	  significant	  method	  for	  the	  detection	  alcohol	  in	  the	  body	  is	  to	  analyse	  
the	   amount	   of	   alcohol	   that	   is	   exhaled	   in	   breath,	   as	   it	   is	   directly	   proportional	   to	   the	  
concentration	  of	  alcohol	  in	  blood.	  Breathalysers	  are	  routinely	  used	  when	  measuring	  BAC	  
of	   breath.	   The	   accuracy	   of	   a	   breathalyser	   is	   based	   on	   its	   ability	   to	   measure	   alveolar	  
breath.	  This	  is	  achieved	  by	  having	  the	  breathalyser	  accept	  no	  less	  than	  1.5	  litres	  of	  breath	  
from	  the	  subject.8	  However,	  there	  are	  some	  considerations	  to	  be	  made	  when	  analysing	  a	  
breath	  sample	  from	  an	  individual.	  One	  such	  consideration	  is	  the	  vital	  capacity	  (VC)	  of	  air	  
that	  can	  be	  exhaled	  from	  ones	  lungs.	  VC	  can	  vary	  from	  one	  individual	  to	  the	  next.	  A	  study	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published	  in	  2002	  by	  M.	  P.	  Hlastala,	  compared	  the	  VC	  of	  a	  60-­‐year-­‐old	  woman,	  who	  had	  a	  
VC	  of	  2.48	  litres	  to	  a	  20-­‐year-­‐old	  male,	  who	  had	  a	  VC	  of	  6.32	  litres.	  In	  order	  to	  fulfil	  the	  
1.5	  litre	  volume,	  the	  sixty-­‐year-­‐old	  woman	  would	  have	  to	  exhale	  60%	  of	  her	  vital	  capacity,	  
while	  the	  20-­‐year-­‐old	  male	  would	  only	  have	  to	  exhale	  25%	  of	  his	  vital	  capacity.	  The	  study	  
shows,	   that	   at	   the	   same	   BAC,	   the	   smaller	   lung	   capacity	   (2.48L)	   would	   yield	   a	   greater	  
breath	  alcohol	  reading.9	  
1.4.1	  Analysis	  of	  blood	  and	  urine	  for	  alcohol	  
Alcohol	   is	   readily	   absorbed	   into	   the	   blood	   stream	   once	   consumed,	   however	   it	   is	   not	  
normally	  detected	   in	  urine	  until	  15-­‐30	  minutes	  after	  consumption.	  Due	  to	  this	   time	   lag,	  
blood	  alcohol	  levels	  and	  urine	  alcohol	  levels	  bear	  little	  resemblance.	  It	  can	  take	  up	  to	  1.5	  
hours	   after	   consuming	   alcohol	   for	   the	   figures	   of	   urine	   alcohol	   and	   blood	   alcohol	   to	   be	  
comparable.	  Urine	  samples	  are	  only	  fully	  accurate	  when	  the	  drinker	  empties	  their	  bladder	  
in	   frequent	   intervals	  whilst	  drinking.	   If	   the	  drinker	  has	  not	  emptied	  their	  bladder	  whilst	  
drinking,	   a	   urine	   sample	   is	   likely	   to	   give	   a	   low	   inaccurate	   alcohol	   figure.	   Therefore	   it	   is	  
common	  practice	  to	  discard	  the	  first	  urine	  sample	  and	  take	  a	  second	  sample	  for	  analysis.	  
Due	   to	   these	  discrepancies,	   blood	   analysis	   provides	   a	  more	   accurate	   figure	   in	   terms	  of	  
alcohol	   content;	   however,	   errors	   have	   also	   been	   shown	   with	   this	   method.	   When	  
analysing	  blood	  it	  has	  been	  shown	  that	  alcohol	  is	  not	  evenly	  distributed	  between	  the	  red	  
blood	  cells	  and	  plasma,	  because	  of	  this,	  plasma	  has	  been	  shown	  to	  demonstrate	  a	  higher	  
alcohol	  content	  than	  that	  of	  the	  red	  blood	  cells.10	  The	  most	  common	  method	  for	  testing	  
for	   BAC	   and	   UAC	   is	   gas	   chromatography	   (GC).	   GC	   is	   used	   as	   a	   means	   to	   separate	  
components	   of	   a	   mixture.	   A	   sample	   is	   injected	   via	   the	   injection	   port	   of	   the	   GC	   and	  
vaporised	  and	  carried	  by	  the	  flow	  gas	  to	  the	  column.	  The	  column	  contains	  a	  thin	  coating	  
that	   acts	   as	   a	   stationary	   phase.	   Depending	   on	   the	   polarity	   of	   the	   stationary	   phase,	  
different	  components	  of	  a	  mixture	  will	  be	  retained	  longer,	  based	  on	  their	  affinity	  for	  the	  
stationary	  phase.	  As	  the	  components	  come	  off	  the	  column,	  they	  are	  detected	  by	  a	  flame	  
ionisation	  detector	  (FID)	  and	  produce	  a	  signal.11	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1.4.2	  Analysis	  of	  breath	  for	  alcohol	  	  
Breathalysers	   are	   common	   instruments	   that	   are	   used	   for	   the	   determination	   of	   blood	  
alcohol	  concentration,	  by	  analysing	  a	  person’s	  breath	  sample.	  Breathalysers	  can	  be	  both	  
portable	  and	  stationary	  instruments.	  The	  Alveoli	  are	  small	  sacs	  that	  are	  found	  in	  the	  lungs	  
and	  are	  responsible	  for	  the	  exchange	  of	  air	  and	  other	  vapours	  between	  breath	  and	  blood.	  
Oxygen	  is	  passed	  through	  the	  alveoli	  into	  the	  blood	  while	  carbon	  dioxide	  is	  removed	  from	  
the	   blood.	   If	   alcohol	   is	   present	   in	   blood,	   it	   will	   also	   pass	   through	   the	   alveoli	   and	   be	  
expelled	  through	  the	  mouth	  and	  nose	  and	  hence	  can	  be	  detected	  as	  alveolar	  breath.	  The	  
distribution	  of	  alcohol	  between	  blood	  and	  breath	  can	  be	  described	  by	  using	  Henry’s	  Law	  
which	  states,	  that	  at	  a	  fixed	  temperature	  when	  a	  volatile	  chemical	  is	  dissolved	  in	  a	  liquid	  
and	   is	  brought	   to	  equilibrium	   in	  air,	   there	   is	  a	   fixed	  ratio	  between	  the	  concentration	  of	  
the	   volatile	   compound	   (alcohol)	   in	   air	   (Alveolar	   breath).	   The	   average	   temperature	   of	  
expelled	  air	  is	  normally	  340C,	  therefore	  the	  ratio	  of	  alcohol	  in	  blood	  to	  alcohol	  in	  alveolar	  
air	  is	  2100	  to	  1.	  This	  figure	  means	  that	  on	  average,	  approximately	  1	  mL	  of	  blood	  will	  have	  
the	  same	  amount	  of	  alcohol	  as	  2100	  mL	  of	  alveolar	  breath.8	  
	  
Portable	  breathalysers	  contain	  a	  fuel	  cell,	  which	  absorb	  alcohol.	  Alcohol	  is	  oxidised	  by	  the	  
breathalyser	   to	   produce	   an	   electrical	   current,	   which	   is	   proportional	   to	   the	   amount	   of	  
alcohol	   in	   a	   breath	   sample.8	   Portable	   breathalysers	   are	   commonly	   used	   by	   An	   Garda	  
Síochána.10	  Figure	  1.4	  shows	  the	  BACtrack	  portable	  breathalyser.	  
	  
	  
	  
	  
Figure	  1.3:	  GC	  schematic	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Stationary	   breathalysers	   are	   used	   in	   Garda	   stations	   when	   a	   suspected	   drink	   driver	   is	  
arrested.	   The	   subject	   provides	   a	   breath	   sample,	  which	   is	   analysed	  by	   the	   breathalyser.	  
The	   sample	   is	   analysed	   by	   an	   infrared	   beam	   that	   passes	   through	   the	   breath	   chamber.	  
Different	   filters	   can	   be	   selected	   at	   which	   alcohol	   will	   absorb.	   As	   the	   IR	   beam	   passes	  
through	  the	  chamber	  and	  interacts	  with	  the	  alcohol,	  a	  decrease	  in	  intensity	  is	  recorded.	  A	  
photoelectric	  detector	   is	   used	   to	  measure	   this	  decrease	   in	   intensity.	   The	  detector	   then	  
produces	  a	  signal,	  which	   is	  proportional	   to	  the	  amount	  of	  alcohol	  present	   in	  the	  breath	  
sample.8-­‐12	  The	  stationary	  breathalyser	  used	  by	  the	  Garda	  Síochána	  is	  the	  EvidenzerIRL	  as	  
seen	  in	  figure	  (1.4)	  
	  
	  
	  
	  
	  
	  
	  
Figure	  1.5:	  Image	  taken	  of	  Evidenzer	  IRL	  
Figure	  1.4	  BACtrack	  hand-­‐held	  breathalyser	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1.5	  Legislation	  and	  Penalties	  associated	  with	  drink	  driving	  	  
Under	  The	  Road	  Traffic	  Act	  2010	  there	  are	  certain	  fixed	  penalties	  that	  are	  associated	  with	  
drink	  driving	  offences.1	  The	  following	  penalties	  can	  be	  seen	  in	  Table	  1.3	  	  
	  
Table	  1.3:	  Penalties	  as	  stated	  in	  the	  Road	  Traffic	  ACT	  20101	  
Class	   Alcohol	  Concentration	   Fine	   Penalty	  	  
Experienced	  Driver	  
(a)	  Does	  not	  exceed	  
80mg/100ml	  blood	  
(b)	  Does	  not	  exceed	  107	  
mg/100ml	  urine	  
(c)	  Does	  not	  exceed	  
35mg/100ml	  breath	  	  
€200	   	  3	  penalty	  points	  
Experienced	  Driver	  
(a)Exceeding	  80mg/100ml	  
blood	  
(b)	  Exceeding	  107mg/100ml	  
urine	  
(c)	  Exceeding	  35mg/100ml	  
breath	  
€400	  
6	  months	  driving	  
disqualification	  
Other	  Driver	  
(a)	   Not	   exceeding	   80mg/00ml	  
blood	  
(b)	  Not	  exceeding	  107	  
mg/100ml	  urine	  
(c)	  Not	  exceeding	  35mg/100ml	  
breath	  
€200	  
3	  month	  driving	  
disqualification	  
	  
The	  fixed	  penalties	  summarised	  in	  Table	  1.3	  apply	  to	  drivers	  who	  have	  not	  exceeded	  the	  
specified	   limits.	   A	   driver	   is	   not	   eligible	   to	   these	   fixed	   penalties	   if	   they	   have	   received	   a	  
similar	  penalty	  within	  the	  last	  3	  years.1	  
	  
As	  of	  the	  26	  November	  2014,	  under	  the	  Road	  Traffic	  Act	  2014,	  a	  sample	  of	  blood	  can	  now	  
be	   taken	   from	   a	   driver	   who	   is	   incapacitated	   following	   a	   road	   accident	   to	   test	   for	  
intoxicating	   substances,	   such	  as	   alcohol.	  Once	   the	  driver	  has	   regained	  his/her	   capacity,	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they	  must	  consent	  to	  the	  issuing	  of	  a	  certificate	  of	  test	  result	  for	  the	  sample.	  Failure	  to	  do	  
so	  is	  an	  offence.13	  	  
1.6	  Focus	  of	  the	  Project	  
The	  main	   focus	   of	   this	   project	   is	   for	   volunteers	   to	   provide	  urine	   samples	   the	   day	   after	  
consuming	   alcohol	   for	   analysis	   by	   GC.	   The	   method	   used	   to	   determine	   the	   amount	   of	  
alcohol	  present	   in	   the	  urine	  samples	   is	  one	  that	  has	  been	  used	  previously	  as	  part	  of	  an	  
undergraduate	   project.	   Ethanol	   standards	   will	   be	   prepared	   once	   weekly	   to	   produce	   a	  
calibration	  curve	  to	  determine	  the	  amount	  of	  alcohol	  present	   in	  each	  sample	  as	  well	  as	  
using	   propan-­‐1-­‐ol	   as	   an	   internal	   standard.	   The	   results	   of	   these	   samples	   will	   then	   be	  
compared	  to	  legal	  limits	  as	  stated	  by	  the	  Road	  Traffic	  Act	  2010	  as	  discussed	  in	  section	  1.1.	  
The	  BACtrack	  breathalyser	  will	   also	  be	  used	   to	   collect	  breath	   samples	   from	  volunteers.	  
The	  analysis	  of	  these	  samples	  is	  aimed	  at	  increasing	  awareness	  for	  the	  impact	  of	  alcohol	  
on	  drivers	  and	  in	  particular	  new	  and	  recently	  qualified	  drivers	  of	  the	  dangers	  associated	  
with	  alcohol	  and	  driving.	  	  
1.6	  Aims	  of	  the	  project	  
The	  aims	  of	  this	  project	  were	  to:	  
• Complete	  a	  chemical	  risk	  assessment	  of	  all	  chemicals	  used	  during	  the	  project.	  
• Produce	  calibration	  curves	  using	  ethanol	  working	  standards.	  
• Collect	  and	  analyse	  urine	  samples	  by	  gas	  chromatography	  and	  compare	  them	  to	  
the	  legal	  limits	  stated	  in	  the	  Road	  Traffic	  Act	  2010.	  
• Modify	   the	   consent	   form	   and	   survey	   that	   was	   used	   by	   another	   student	   in	   a	  
previous	  project.	  
• Prepare	  urine	  sample	  packs	  for	  volunteers	  containing	  a	  sample	  bottle,	  a	  consent	  
form	  and	  a	  questionnaire.	  
• Create	  an	  online	  survey	  and	  distribute	  it	  to	  volunteers.	  
• Breathalyse	   student	   volunteers	   in	   DIT	   Kevin	   Street	   following	   a	   popular	   student	  
night	  out.	  
• Observe	   the	   operation	   of	   the	   Evidenzer	   600IRL	   stationary	   breathalyser	   in	   Store	  
Street	  Garda	  Station.	  
• Compare	  the	  knowledge	  of	  drink	  driving	  limits	  between	  new	  and	  more	  experience	  
drivers.	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Chapter	  2	  	  
Experimental	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2.1	  Chemical	  Risk	  Assessment	  
A	  Chemical	  Risk	  Assessment	  (CRA)	  was	  carried	  out	  on	  the	  different	  chemicals	  that	  would	  
be	  used	  during	   the	  project	   and	  was	   signed	  off	  by	   the	   lab	   supervisor	  prior	   to	  beginning	  
work	   in	   the	   laboratory.	  The	  chemicals	   that	  were	  used	  consisted	  of	  ethanol,	  propan-­‐1-­‐ol	  
and	  sodium	  fluoride.	  	  
	  
Table	  2.1:	  CAS	  number,	  concentration	  and	  frequency	  of	  use	  for	  reagents	  used	  
Chemical	   CAS	  Number	   Concentration	   Frequency	  
Ethanol	   CAS	  64-­‐17-­‐5	  
Absolute	  diluted	  to	  
10	  %v/v	  and	  1%v/v	  
to	  produce	  varying	  
concentrations	  of	  
ethanol	  standards	  
Frequent	  
Propan-­‐1-­‐ol	   CAS	  71-­‐23-­‐8	  
99.5%	  diluted	  to	  
9.995	  %	  v/v	  to	  
produce	  0.299	  
%v/v	  
Frequent	  
Sodium	  Fluoride	   CAS	  7681-­‐49-­‐4	   0.150g	   Occasional	  
2.2	  Wine	  Analysis	  by	  GC	  
The	   analysis	   of	   wine	   by	   GC	   was	   performed	   firstly,	   by	   preparing	   a	   range	   of	   ethanol	  
standards	   along	   with	   a	   sample	   of	   wine	   of	   known	   ethanol	   concentration	   to	   familiarise	  
ones	  self	  with	  the	  use	  of	  the	  GC.	  The	  procedure	  followed	  for	  this	  experiment	  is	  listed	  in	  
the	  DIT	  3rd	  Year	  School	  of	  Chemical	  and	  Pharmaceutical	  Sciences	  Laboratory	  manual.14	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Table	  2.2:	  Volumes	  of	  ethanol	  and	  propan-­‐1-­‐ol	  used	   in	   the	  preparation	  of	  wine	  standards	   for	  
analysis	  
Volume	  of	  Ethanol	  
(14.7%	  v/v)	  added	  
(mL)	  
Volume	  of	  Propan-­‐
1-­‐ol	  (10%	  v/v)	  
added	  (mL)	  
Final	  Volume	  (mL)	   Final	  working	  
concentrations	  of	  
Ethanol	  Standards	  
(%v/v)	  
1	   2	   50	   0.294	  
2	   2	   50	   0.588	  
3	   2	   50	   0.882	  
4	   2	   50	   1.176	  
	  
From	  Table	  2.2,	  1	  to	  4	  mL	  of	  ethanol	  was	  placed	  in	  separate	  50	  mL	  volumetric	  flasks.	  To	  
each	  of	   these	   flasks,	  2	  mL	  of	  propan-­‐1-­‐ol,	  which	  was	  used	  as	  an	   internal	   standard,	  was	  
added	  to	  each	  of	  the	  respective	  flasks.	  Each	  ethanol	  standard	  was	  made	  to	  the	  mark	  by	  
the	   addition	   of	   varying	   amounts	   of	   deionized	   water.	   Wine	   samples	   were	   prepared	   by	  
adding	  2	  mL	  of	  the	  wine	  sample	  to	  a	  50	  mL	  volumetric	  flask	  as	  well	  as	  2	  mL	  of	  propan-­‐1-­‐ol	  
as	   the	   internal	   standard	   and	  making	   up	   to	   the	  mark	   with	   deionized	   water.	   Each	   wine	  
sample	  was	  prepared	  in	  triplicate.	  	  
1μl	  of	  each	  of	  the	  ethanol	  standards	  and	  wine	  samples	  were	  injected	  into	  the	  GC.	  
	  
Table	  2.3:	  GC	  Parameters	  	  
Make	  &	  
Model	  
Column	  
Temperature	  
Injector	  
Temperature	  
Carries	  
Gas	  
Run	  
Time	  
Injection	   Column	  
Shimadzu	  
GC	  –	  8A	  
800C	   1500C	  
	  
Nitrogen	  
with	  
hydrogen	  
flow	  gas	  
4	  
minutes	  
Splitless	   Packed	  
column,	  
10%	  
Carbowax	  
2.3	  Preparation	  of	  Ethanol	  and	  Propanol	  Standards	  for	  Urine	  Analysis	  
Ethanol	  and	  propan-­‐1-­‐ol	  standards	  were	  prepared	  and	  analysed	  once	  weekly	  to	  produce	  
standard	   calibration	   with	   R2	   values	   greater	   than	   0.99	   and	   %RSD	   (Relative	   Standard	  
Deviation)	  less	  than	  5%.	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Table	  2.4:	  Preparation	  of	  ethanol	  standards	  for	  urine	  analysis	  
Concentration	  Of	  
Ethanol	  stock	  
standard	  (%v/v)	  
	  
Volume	  of	  stock	  
removed	  (mL)	  
Final	  Volume	  
	  (mL)	  
Working	  
concentration	  
(%v/v)	  
Absolute	  	   10	   100	   10	  
10	   10	   100	   1.0	  
1.0	   6.0	   10	   0.60	  
1.0	   4.0	   10	   0.40	  
1.0	   2.0	   10	   0.20	  
1.0	   5.0	   50	   0.10	  
0.10	   5.0	   10	   0.05	  
0.10	   2.0	   10	   0.02	  
	  
Table	  2.5:	  Preparation	  of	  propan-­‐1-­‐ol	  standards	  for	  urine	  analysis	  	  
Concentration	  of	  
stock	  standard	  
(%v/v)	  
Volume	  of	  stock	  
removed	  (mL)	  
Diluted	  with	  
deionized	  water	  
(mL)	  
Working	  
concentration	  
(%v/v)	  
99.5	  %	   10	   100	   9.995	  
10	   10	   100	   0.995	  
1.0	   15	   50	   0.299%	  
	  
From	  each	  of	  the	  ethanol	  working	  concentration	  standards,	  5	  mL	  was	  taken	  and	  placed	  in	  
a	  10	  mL	  volumetric	  flask	  and	  5	  mL	  0.299%	  v/v	  prop-­‐1-­‐ol	  was	  used	  to	  make	  the	  solution	  to	  
the	  mark.	  Table	  2.6	  shows	  the	  final	  working	  concentrations	  of	   the	  ethanol	  standards	  as	  
%v/v	  and	  mg/100ml.	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Table	   2.6:	   Final	   working	   concentrations	   of	   ethanol	   standards	   for	   urine	   analysis	   %	   v/v	   and	  
mg/100	  mL	  
Final	  working	  concentration	  (%v/v)	   Final	  working	  concentration	  (mg/100mL)	  
0.01	   7.89	  
0.025	   19.73	  
0.05	   39.45	  
0.10	   78.90	  
0.20	   157.80	  
0.30	   236.70	  
2.4	  Preparation	  of	  Diasys	  Check	  Standards	  
Diasys	   check	   standards	   were	   prepared	   once	   weekly	   to	   check	   the	   accuracy	   of	   the	  
analytical	  method.	  Three	  check	  standards	  of	  concentrations	  100,	  200	  and	  300	  mg/100	  mL	  
were	  used.	  The	  glass	  ampoules	  containing	   the	  standards	  were	  opened	  and	  poured	   into	  
separate	  glass	   sample	  bottles	   (30	  mL).	  0.5	  mL	  of	  each	  standard	  was	  pipetted	   into	  a	  GC	  
sample	  vial	  and	  0.5	  mL	  of	  0.299%	  v/v	  propan-­‐1-­‐ol	  was	  added.	  The	  solutions	  were	  shaken	  
to	  ensure	  the	  solution	  was	  homogenous.	  1	  μL	  of	  each	  standard	  was	  injected	  onto	  the	  GC	  
column.	   Each	   check	   standard	   was	   run	   daily	   before	   the	   analysis	   of	   samples.	   These	  
standards	  were	  stored	  in	  a	  refrigerator.	  
2.5	  Collection	  of	  Urine	  Samples	  
Volunteers	  that	  provided	  urine	  samples	  were	  from	  family,	  social	  circles	  and	  close	  friends.	  
These	   volunteers	   consisted	   of	   a	  mix	   of	   ages	   and	   gender.	   Each	   volunteer	  was	   provided	  
with	   a	   sample	  pack	   that	   contained	  a	  100	  mL	  plastic	   sample	  bottle	   for	   the	   collection	  of	  
urine	  samples	  which	  was	  placed	  in	  a	  sealable	  plastic	  bag,	  a	  consent	  form	  (Appendix	  1)	  and	  
a	  questionnaire	  (Appendix	  2).	  The	  consent	  form	  and	  questionnaire	  were	  designed	  in	  2012	  
but	   minor	   changes	   were	   made	   where	   applicable.	   The	   consent	   form	   explained	   to	   the	  
volunteers	  that	  the	  results	  of	  the	  analysis	  of	  the	  samples	  would	  remain	  in	  confidence	  of	  
the	  researcher	  and	  was	  to	  be	  signed	  by	  the	  volunteer	  to	  confirm	  that	  they	  agreed	  to	  the	  
terms	  of	  the	  study.	  The	  questionnaire	  included	  questions	  from	  the	  previous	  year	  such	  as	  
how	  many	  units	  of	  alcohol	  are	  in	  different	  types	  of	  alcoholic	  beverages,	  other	  questions	  
included	   asking	   how	   many	   alcoholic	   drinks	   did	   the	   volunteer	   consume	   in	   the	   last	   24	  
hours.	   Each	   volunteer	  was	   asked	   to	   deposit	  more	   than	   10	  mL	   of	   urine	   into	   the	   plastic	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sample	  bottle	  and	  place	  it	  in	  the	  sealable	  plastic	  bag.	  A	  separate	  envelope	  was	  provided	  
for	  the	  volunteer	  to	  place	  their	  consent	  form	  in.	  
	  
2.6	  Calibration	  of	  Glass	  Pipettes	  
The	  glass	  pipettes	  used	   throughout	   the	  project	  were	  calibrated	  by	  dispensing	  a	   specific	  
volume	   for	   example	   1	   mL,	   into	   a	   beaker	   and	   zeroing	   the	   balance	   each	   time.	   This	  
procedure	  was	  repeated	  ten	  times.	  	  
	  
2.7	  Preparation	  of	  Urine	  Samples	  
Each	   urine	   sample	  was	   prepared	   in	   duplicate	   in	   glass	   sample	   bottles	   (50	  mL).	   To	   each	  
sample	  bottle,	  0.150g	  of	  sodium	  fluoride,	  that	  acted	  as	  a	  preservative	  was	  added.	  Using	  a	  
glass	   pipette,	   10	  mL	   of	   the	   urine	   sample	  was	   pipetted	   into	   the	   sample	   bottle	   and	  was	  
shaken	  to	  mix	  the	  sample.	  A	  5	  mL	  glass	  pipette	  was	  used	  to	  remove	  5	  mL’s	  of	  urine	  and	  
transfer	  to	  a	  second	  glass	  sample	  bottle.	  5	  mL	  of	  0.299%	  v/v	  propan-­‐1-­‐ol	  was	  then	  added	  
to	   each	   of	   the	   two	   sample	   bottles	   and	   both	  were	   inverted	   to	   ensure	   that	   each	   of	   the	  
solutions	   were	   adequately	   mixed.	   All	   surfaces	   were	   cleaned	   with	   bleach	   after	   sample	  
preparation.	  All	  urine	  samples	  were	  held	  in	  a	  refrigerator	  in	  the	  lab	  until	  they	  were	  ready	  
to	  be	  analysed.	  
2.8	  Washing	  of	  Glassware	  and	  Disposal	  of	  Urine	  Samples	  
Using	  a	  dilute	  solution	  of	  bleach,	  all	  glassware	  was	  that	  came	  in	  contact	  with	  urine	  was	  
cleaned	  with	  this	  solution.	  5	  mL	  of	  bleach	  was	  added	  to	  a	  beaker	  and	  diluted	  with	  250	  mL	  
of	   water.	   A	   pasteur	   pipette	  was	   used	   to	   rinse	   all	   glass	   pipettes	   that	   were	   used	   in	   the	  
preparation	  of	  the	  urine	  samples.	  These	  pipettes	  were	  rinsed	  with	  bleach	  and	  deionized	  
water	  when	  preparing	  each	  urine	  sample	  to	  prevent	  contamination.	  The	  sample	  bottles,	  
in	   which	   the	   urine	  was	   stored	  was	   also	   thoroughly	  washed	  with	   bleach	   and	   deionised	  
water.	   All	  washing	   and	  urine	   samples	  were	  poured	   into	   a	   clearly	   labelled	  plastic	  waste	  
bottle	  that	  was	  stored	  in	  the	  fume	  hood	  before	  disposing	  of	  the	  contents	  down	  a	  toilet.	  
All	  other	  materials	   that	  were	   in	  contact	  with	  urine	  such	  as	  the	  plastic	  sample	  collection	  
bottles,	  plastic	  sealable	  bags,	  gloves	  etc.	  were	  disposed	  of	  in	  a	  clinical	  waster	  bin.	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2.9	  Operation	  of	  BACTrack	  Breathalyser	  
The	  BACTrack	   breathalyser	   is	   a	   portable,	   handheld	   device	   for	   the	   analysis	   of	   BAC	   from	  
breath.	   This	   device	   was	   used	   when	   analysing	   students	   %BAC	   levels	   after	   a	   popular	  
student	  night	  out.	  A	  new	  mouthpiece	  was	  attached	  to	   the	   instrument	  each	  time	  a	  new	  
sample	   was	   given.	   Once	   the	   instrument	   was	   turned	   on	   a	   countdown	   appears	   on	   the	  
screen.	  At	  2	  seconds	  the	  test	  subject	  should	  inhale	  and	  at	  0	  seconds	  exhale	  through	  the	  
mouthpiece	   for	   a	  period	  of	   5	   seconds	  until	   the	  BACTrack	  breathalyser	  beeps	   indicating	  
that	  a	  sample	  has	  been	  obtained.	  Once	  a	  sample	  has	  been	  obtained,	  it	  is	  displayed	  on	  the	  
screen	  as	  %BAC.	  The	  instrument	  allows	  for	  units	  of	  measurement	  to	  be	  changed	  to	  mg/L	  
of	  breath	  and	  mg/100ml	  also.	  The	   instrument	  has	  a	  detection	  range	  of	  0	  –	  400	  mg/100	  
mL	  and	  accuracy	  of	  100	  ±	  5mg.15	  
2.10	  Breath	  Analysis	   of	   Student	  Volunteers	   Following	   a	   Popular	   Student	  Night	  Out	   In	  
DIT	  Kevin	  Street	  Using	  the	  BACTrack	  Breathalyser	  
On	  Friday	   the	  6th	  of	  February	  2015,	  between	  the	  hours	  of	  10:30	  am	  and	  13:00	  pm,	   the	  
BACTrack	  Breathalyser	  was	  used	  to	  take	  breath	  samples	   from	  student	  volunteers	   in	  DIT	  
Kevin	  Street.	  This	  day	  and	  time	  was	  chosen,	  as	  Thursdays	  are	  popular	  student	  night	  out	  
and	  it	  was	  more	  likely	  that	  student	  volunteers	  who	  provided	  a	  breath	  sample	  would	  still	  
have	   alcohol	   present	   in	   their	   system.	   A	   stand	   was	   provided	   by	   DIT	   and	   setup	   in	   the	  
entrance	  of	  the	  annex	  building	  in	  Kevin	  Street.	  Handouts	  were	  available	  to	  students	  about	  
alcohol	   and	   drink	   driving.	   Anyone	  who	   volunteered	   to	   be	   part	   of	   the	   survey	   was	   fully	  
informed	   about	   the	   project	   and	   that	   all	   samples	   provided	   were	   confidential.	   Each	  
volunteer	  was	  asked	   to	   sign	  a	   consent	   form	  as	  well	   as	   complete	  a	   short	  questionnaire.	  
Each	   volunteer	   provided	   a	   sample	   using	   the	   procedure	   stated	   above.	   A	   total	   of	   31	  
volunteers	  were	  breathalysed,	  3	  of	  which	  tested	  positive	  for	  alcohol	  in	  their	  systems.	  Of	  
these	  three	  volunteers,	  one	  provided	  a	  urine	  sample	  also	  for	  analysis.	  
2.11	  Visit	  to	  Store	  Street	  Garda	  Station	  
On	  the	  10th	  of	  February	  a	  visit	  to	  Store	  Street	  Garda	  station	  was	  organised	  to	  meet	  with	  
Garda	  Colm	  Reid.	  The	  objective	  of	   this	  visit	  was	   to	  witness,	   first	  hand,	   the	  operation	  of	  
the	   Evidenzer	   600IRL	   breathalyser.	   Garda	   Reid	   demonstrated	   the	   operation	   of	   the	  
instrument	  as	  well	  performing	  a	  trial	  run	   in	  which	  I	  provided	  a	  sample	  of	  my	  breath	  for	  
analysis.	   Garda	   Reid	   explained	   the	   operation	   of	   the	   instrument.	   When	   a	   person	   is	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detained	   on	   the	   suspicions	   of	   drink	   driving,	   their	   name,	   gender	   and	   date	   of	   birth	   are	  
typed	  into	  the	  instrument.	  The	  instrument	  is	  set	  to	  the	  correct	  test	  limit	  for	  the	  individual	  
depending	  on	  whether	  they	  are	  a	  full	  licence	  driver	  or	  specified	  driver.	  Before	  a	  sample	  is	  
provided	   the	   suspect	   has	   their	   rights	   read	   to	   them	   and	   the	   relative	   legislation	   under	  
section	   4	   and	   5	   of	   the	   Road	   Traffic	   Act	   2010.	   Once	   a	   sample	   has	   been	   provided	   the	  
instrument	  produces	  a	  printout,	  which	  shows	  the	  concentration	  of	  ethanol	  present	  in	  the	  
sample.	  Two	  printouts	  are	  produced	  one,	  which	  is	  kept	  by	  the	  Garda	  while	  the	  other,	   is	  
kept	   by	   the	   suspect.	   Garda	   Reid	   also	   explained	   that	   by	   law	   there	   is	   a	   20-­‐minute	  
observation	  period	   in	  which	   the	   suspect	  must	  be	  observed	  before	  a	   sample	   is	   taken.	  A	  
tour	  was	  also	  given	  of	  the	  prison	  cells	  and	  a	  special	  drugs	  unit	  room,	  where	  criminals	  who	  
are	  believed	  to	  have	  ingested	  drugs	  are	  taken	  to.	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3.	  Results	  and	  Discussion	  
3.1	  Analysis	  of	  Wine	  by	  GC	  
The	  results	  obtained	  for	  the	  GC	  analysis	  of	  wine	  and	  sample	  calculations	  can	  be	  seen	  in	  
Appendix	   3.	   This	   experiment	   was	   performed	   to	   familiarise	   the	   researcher	   with	   the	  
operation	  of	   the	  system.	  The	  analysis	  of	  wine	  was	  performed	   in	   triplicate.	  Results	   from	  
Experiment	  BM	  1	  showed	  that	  the	  wine	  sample	  provided	  had	  a	  higher	  concentration	  of	  
ethanol	  present	  (13.63%)	  than	  the	  one	  stated	  on	  the	  bottle	  (12.7%).	  
	  
	  
Figure	  3.1	  Calibration	  curve	  obtained	  from	  analysis	  of	  wine	  by	  GC	  (Experiment	  BM	  1)	  
3.2	  Calibration	  Curve	  for	  Ethanol	  Standards	  for	  Urine	  Analysis	  
Tables	  3.1,	  3.2	  show	  the	  results	  obtained	  from	  the	  GC	  analysis	  of	  ethanol	  standards	   for	  
urine	  analysis	  to	  produce	  a	  calibration	  curve.	  Analysis	  of	  these	  standards	  was	  performed	  
weekly.	  Each	  standard	  was	  run	  in	  duplicate.	  An	  average	  of	  the	  ratios	  was	  used	  to	  produce	  
each	  curve.	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Table	  3.1:	  Retention	  times	  and	  peak	  areas	  of	  ethanol	  and	  propan-­‐1-­‐ol	  in	  ethanol	  standards	  for	  
urine	  analysis	  (Experiment	  BM	  2)	  
%	  v/v	  of	  
Standards	  
	  
Ethanol	  
Concentration	  
mg/100	  mL	  
	  
Area	  of	  
Ethanol	  
Peak	  
Retention	  
Time	  
(minutes)	  
Area	  of	  
Propan-­‐
1-­‐ol	  Peak	  
Retention	  
Time	  
(minutes)	  
Ratio	  of	  
area	  of	  
ethanol	  
to	  area	  
or	  
propan-­‐
1-­‐ol	  
0.01	   7.89	   5026	   1.425	   100306	   2.359	   0.0501	  
3792	   1.418	   70004	   2.356	   0.0542	  
0.025	   19.73	   10808	   1.405	   85303	   2.344	   0.1267	  
7443	   1.412	   59553	   2.349	   0.1250	  
0.05	   39.45	   20345	   1.412	   76955	   2.356	   0.2644	  
24627	   1.409	   93185	   2.349	   0.2643	  
0.10	   78.90	   43761	   1.422	   84512	   2.372	   0.5178	  
48552	   1.419	   93812	   2.363	   0.5175	  
0.20	   157.80	   102546	   1.416	   104061	   2.366	   0.9854	  
89307	   1.401	   90499	   2.346	   0.9868	  
0.30	   236.70	   131462	   1.404	   86422	   2.360	   1.5212	  
145936	   1.408	   95851	   2.355	   1.5225	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Figure	  3.2	  Calibration	  curve	  for	  ethanol	  standard	  for	  urine	  analysis	  (Experiment	  BM	  2)	  
Table	  3.2:	  Retention	  times	  and	  peak	  areas	  of	  ethanol	  and	  propan-­‐1-­‐ol	  in	  ethanol	  standards	  for	  
urine	  analysis	  (Experiment	  BM	  6)	  
%	  v/v	  of	  
Standards	  
	  
Ethanol	  
Concentration	  
mg/100ml	  
	  
Area	  of	  
Ethanol	  
Peak	  
Retention	  
Time	  
(minutes)	  
Area	  of	  
Propan-­‐
1-­‐ol	  Peak	  
Retention	  
Time	  
(minutes)	  
Ratio	  of	  
area	  of	  
ethanol	  
to	  area	  
or	  
propan-­‐
1-­‐ol	  
0.01	   7.89	   3994	   1.406	   77523	   2.333	   0.0515	  
4966	   1.413	   100071	   2.341	   0.0496	  
0.025	   19.73	   9234	   1.403	   72787	   2.331	   0.1269	  
11319	   1.408	   89210	   2.337	   0.1269	  
0.05	   39.45	   22944	   1.402	   91385	   2.332	   0.2511	  
22601	   1.404	   90052	   2.334	   0.2510	  
0.10	   78.90	   35144	   1.399	   66516	   2.332	   0.5284	  
41635	   1.400	   78704	   2.333	   0.5290	  
0.20	   157.80	   96458	   1.396	   93806	   2.331	   1.0283	  
100073	   1.407	   97031	   2.343	   1.0314	  
0.30	   236.70	   125001	   1.383	   87641	   2.319	   1.4263	  
y	  =	  5.0213x	  +	  0.0047	  
R²	  =	  0.99948	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125778	   1.404	   87700	   2.341	   1.4342	  
	  
	  
Figure	  3.3	  Calibration	  curve	  for	  ethanol	  standards	  for	  urine	  analysis	  (Experiment	  BM	  6)	  
Ethanol	   standards	   were	   run	   in	   duplicate	   at	   the	   beginning	   of	   each	   week	   to	   obtain	   the	  
equation	  of	  the	  line	  that	  was	  used	  to	  calculate	  the	  concentration	  of	  ethanol	  in	  each	  of	  the	  
urine	   samples.	   Of	   the	   two	   curves	   used	   during	   the	   weeks	   of	   analysis,	   both	   displayed	  
linearity	   in	   terms	   of	   their	   R2	  values	  which	  were	   greater	   than	   0.99	   at	   0.9994	   and	   0.996	  
respectively.	  
3.3	  Diasys	  Check	  Standards	  
Diasys	   check	   standards	   were	   run	   every	   day	   prior	   to	   the	   running	   of	   urine	   samples	   to	  
ensure	   that	   the	   system	   was	   operating	   correctly.	   Varying	   concentrations,	   100mg/mL,	  
200mg/mL	  and	  300mg/mL	  of	  Diasys	   check	   standards	  were	  used.	  The	  percentage	  errors	  
associated	  with	   these	   standards	   changed	   daily.	   The	   highest	   percentage	   error	   recorded	  
was	   for	   the	  100mg/mL	  at	  16.49%.	  This	  check	  also	   fell	  outside	   the	  specifications	  on	   two	  
occasions,	  as	  the	  %	  accuracy	  was	  greater	  than	  110%	  at	  116%	  and	  117%.	  
3.4	  GC	  Analysis	  of	  Urine	  Samples	  
In	  total	  17	  urine	  samples	  were	  obtained	  from	  volunteers	  from	  family	  circles,	  friends	  and	  
one	   sample	   from	   a	   DIT	   student.	   Each	   sample	   was	   analysed	   to	   determine	   the	  
concentration	   of	   ethanol	   in	   each	   of	   the	   urine	   samples.	   This	  was	   achieved	   by	   using	   the	  
equation	   of	   the	   line	   that	   was	   obtained	   each	   week	   from	   the	   preparation	   of	   ethanol	  
y	  =	  4.8287x	  +	  0.0182	  
R²	  =	  0.99694	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standards.	   Each	   urine	   sample	  was	   prepared	   in	   duplicate.	   Table	   (3.3)	   shows	   the	   results	  
from	  the	  analysis	  of	  urine	  samples	  provided	  by	  volunteers.	  	  
	  
Note:	  sample	  number	  was	  the	  number	  that	  was	  stated	  on	  each	  individual	  pack,	  not	  the	  
amount	  of	  samples	  obtained.	  
	  
Table	   3.3:	   Retention	   times	   and	   peak	   areas	   of	   ethanol	   and	   propan-­‐1-­‐ol	   obtained	   from	   the	  GC	  
analysis	  of	  urine	  samples.	  
Sample	  
Number	  
	  
	  
Area	  of	  
Ethanol	  
peak	  
Retention	  
Time	  
(minutes)	  
Area	  of	  
Propan-­‐1-­‐ol	  
Peak	  
Retention	  
Time	  
(minutes)	  
Ratio	  of	  
Area	  Of	  
Ethanol	  to	  
Area	  of	  
Propanol	  
1	  (I)	   27456	   1.397	   75163	   2.331	   0.3653	  
34314	   1.401	   95201	   2.336	   0.3604	  
1	  (II)	   19816	   1.389	   54449	   2.323	   0.3639	  
34643	   1.397	   95253	   2.332	   0.3636	  
2	  (I)	  
	  
24819	   1.409	   48324	   2.352	   0.5136	  
43980	   1.411	   85620	   2.356	   0.5137	  
2	  (II)	   47308	   1.397	   93561	   2.341	   0.5056	  
38492	   1.413	   76239	   2.357	   0.5049	  
3	  (I)	   20657	   1.408	   88744	   2.349	   0.2328	  
21497	   1.416	   92567	   2.357	   0.2322	  
3	  (II)	   9651	   1.411	   42167	   2.348	   0.2289	  
20356	   1.413	   89154	   2.353	   0.2283	  
4	  (I)	   63729	   1.388	   79733	   2.318	   0.7993	  
53299	   1.393	   66997	   2.323	   0.7955	  
4	  (II)	   72631	   1.390	   87545	   2.321	   0.8297	  
68172	   1.386	   82007	   2.318	   0.8313	  
5	  (I)	   No	  Ethanol	  
Detected	  
-­‐	   88658	   2.323	   No	  Ethanol	  
Detected	  
No	  Ethanol	   -­‐	   81847	   2.316	   No	  Ethanol	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Detected	   Detected	  
5	  (II)	   No	  Ethanol	  
Detected	  	  
-­‐	   92344	   2.327	   No	  Ethanol	  
Detected	  
No	  Ethanol	  
Detected	  
-­‐	   90187	   2.328	   No	  Ethanol	  
Detected	  
6	  (I)	   1804	   1.404	   74190	   2.329	   0.0243	  
1666	   1.407	   69314	   2.332	   0.0240	  
6	  (II)	   1916	   1.410	   84599	   2.336	   0.0226	  
1928	   1.411	   85198	   2.337	   0.0226	  
7	  (I)	   32958	   1.395	   77115	   2.330	   0.4274	  
30405	   1.403	   71866	   2.336	   0.4231	  
7	  (II)	   30956	   1.388	   73076	   2.321	   0.4236	  
40444	   1.398	   95950	   2.333	   0.4215	  
8	  (I)	   No	  Ethanol	  
Detected	  
-­‐	   80964	   2.334	   No	  Ethanol	  
Detected	  
No	  Ethanol	  
Detected	  
-­‐	   80875	   2.330	   No	  Ethanol	  
Detected	  
8	  (II)	   No	  Ethanol	  
Detected	  
-­‐	   82457	   2.333	   No	  Ethanol	  
Detected	  
No	  Ethanol	  
Detected	  
-­‐	   82345	   2.339	   No	  Ethanol	  
Detected	  
9	  (I)	   No	  Ethanol	  
Detected	  
-­‐	   160643	   2.357	   No	  Ethanol	  
Detected	  
No	  Ethanol	  
Detected	  
-­‐	   189606	   2.343	   No	  Ethanol	  
Detected	  
9	  (II)	   No	  Ethanol	  
Detected	  
-­‐	   150025	   2.366	   No	  Ethanol	  
Detected	  
No	  Ethanol	  
Detected	  
-­‐	   176875	   2.360	   No	  Ethanol	  
Detected	  
10	  (I)	   No	  Ethanol	  
Detected	  
-­‐	   89605	   2.359	   No	  Ethanol	  
Detected	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No	  Ethanol	  
Detected	  
-­‐	   97621	   2.369	   No	  Ethanol	  
Detected	  
10	  (II)	   No	  Ethanol	  
Detected	  
-­‐	   89554	   2.356	   No	  Ethanol	  
Detected	  
No	  Ethanol	  
Detected	  
-­‐	   89603	   2.358	   No	  Ethanol	  
Detected	  
11	  (I)	   No	  Ethanol	  
Detected	  
-­‐	   103749	   2.363	   No	  Ethanol	  
Detected	  
No	  Ethanol	  
Detected	  
-­‐	   100525	   2.347	   No	  Ethanol	  
Detected	  
11	  (II)	   No	  Ethanol	  
Detected	  
-­‐	   92872	   2.360	   No	  Ethanol	  
Detected	  
No	  Ethanol	  
Detected	  
-­‐	   94220	   2.369	   No	  Ethanol	  
Detected	  
12	  (I)	   No	  Ethanol	  
Detected	  	  
-­‐	   102465	   2.358	   No	  Ethanol	  
Detected	  
No	  Ethanol	  
Detected	  
-­‐	   96404	   2.377	   No	  Ethanol	  
Detected	  
12	  (II)	   No	  Ethanol	  
Detected	  
-­‐	   98756	   2.363	   No	  Ethanol	  
Detected	  
No	  Ethanol	  
Detected	  
-­‐	   108179	   2.374	   No	  Ethanol	  
Detected	  
13	  (I)	   25679	   1.407	   97882	   2.344	   0.2623	  
23207	   1.412	   90442	   2.350	   0.2566	  
13	  (II)	   21136	   1.416	   82792	   2.355	   0.2553	  
20470	   1.428	   81989	   2.369	   0.2497	  
14	  (I)	   28371	   1.411	   62991	   2.353	   0.4504	  
43258	   1.414	   95460	   2.358	   0.4532	  
14	  (II)	   41071	   1.413	   90221	   2.356	   0.4552	  
45501	   1.415	   99995	   2.362	   0.4550	  
16	  (I)	   13087	   1.420	   101817	   2.362	   0.1285	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12048	   1.425	   94242	   2.367	   0.1278	  
16	  (II)	   9685	   1.423	   81703	   2.366	   0.1185	  
11434	   1.421	   96927	   2.361	   0.1180	  
18	  (I)	   No	  Ethanol	  
Detected	  
-­‐	   68241	   2.352	   No	  Ethanol	  
Detected	  
No	  Ethanol	  
Detected	  
-­‐	   44556	   2.356	   No	  Ethanol	  
Detected	  
18	  (II)	   No	  Ethanol	  
Detected	  
-­‐	   85692	   2.353	   No	  Ethanol	  
Detected	  
No	  Ethanol	  
Detected	  
-­‐	   91867	   2.360	   No	  Ethanol	  
Detected	  
19	  (I)	   43344	   1.422	   84635	   2.366	   0.5121	  
42924	   1.415	   83801	   2.360	   0.5122	  
19	  (II)	   39003	   1.412	   80479	   2.356	   0.4846	  
38489	   1.419	   79489	   2.364	   0.4842	  
	  
Table	  3.4:	  shows	  the	  equations	  of	  the	  lines	  used	  for	  the	  determination	  of	  UAC	  
Equation	  of	  the	  from	  calibration	  curve	  used	  to	  determine	  ethanol	  concentration	  in	  
urine	  samples	  
Y=5.0213x	  +	  0.0047	  (Experiment	  BM2)	  
Y=4.8287x	  +	  0.0182	  (Experiment	  BM6)	  
	  
Table	  3.5:	  shows	  the	  UAC	  and	  BAC	  for	  samples	  that	  tested	  positive	  for	  alcohol	  by	  GC	  analysis	  
Sample	  
Number	  
Ethanol	  
concentration	  
(%v/v)	  
Ethanol	  
concentration	  
(mg/100ml)	  
Mean	  
	  (mg/	  
100ml)	  
Standard	  
Deviation	  
%	  
RSD	  
	  
Ethanol	  
Concentration	  
BAC	  
(mg/100ml)	  	  
1	  (I)	   0.1436	   113.30	   112.67*	   0.6741	   0.59	   86.69	  
0.1416	   111.72	  
1	  (II)	   0.1431	   112.91	  
0.1429	   112.75	  
2	  (I)	   0.2027	   159.93	   158.62*	   1.5211	   0.96	   122.02	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0.2027	   159.93	  
2	  (II)	   0.1995	   157.41	  
0.1999	   157.19	  
3	  (I)	   0.0909	   71.68	   70.98*	   0.7129	   1.00	   54.60	  
0.0906	   71.49	  
3	  (II)	   0.0893	   70.46	  
0.0891	   70.27	  
4	  (I)	   0.3165	   249.71	   254.32*	   6.0150	   2.37	   195.63	  
0.3150	   248.54	  
4	  (II)	   0.3286	   259.27	  
0.3292	   259.74	  
6	  (I)	   0.0078	   6.15	   5.86*	   0.2962	   5.05	   4.50	  
0.0077	   6.07	  
6	  (II)	   0.0071	   5.60	  
0.0071	   5.60	  
7	  (I)	   0.1684	   132.87	   131.73*	   0.8072	   0.61	   101.33	  
0.1666	   131.45	  
7	  (II)	   0.1668	   131.61	  
0.1660	   130.98	  
13	  (I)	   0.0982	   77.48	   77.13*	   0.9873	   1.28	   59.33	  
0.0987	   77.87	  
13	  (II)	   0.0982	   77.48	  
0.0959	   75.67	  
14	  (I)	   0.1790	   141.23	   142.26*	   0.7466	   0.52	   109.43	  
0.1802	   142.18	  
14	  (II)	   0.1810	   142.81	  
0.1810	   142.81	  
16	  (I)	   0.0457	   36.06	   34.32*	   1.8735	   5.46	   26.40	  
0.0454	   35.82	  
16	  (II)	   0.0415	   32.74	  
0.0414	   32.66	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19	  (I)	   0.2046	   161.43	   156.87*	   5.2140	   3.32	   120.66	  
0.2046	   161.43	  
19	  (II)	   0.1932	   152.43	  
0.1930	   152.28	  
	  
*UAC	  converted	  to	  BAC	  by	  dividing	  by	  a	  factor	  of	  1.316	  
3.5	   Example	   calculation	   to	   determine	   the	   concentration	  of	   ethanol	   in	   a	   urine	   sample	  
using	  sample	  1	  
Concentration	  of	  ethanol	  in	  sample	  1	  was	  calculated	  using	  the	  equation	  of	  the	  line	  from	  
experiment	  BM	  2:	  y=	  5.0213x	  +	  0.0047	  
	  
The	  peak	  ratio	  of	  ethanol/propan-­‐1-­‐ol	  for	  this	  sample	  was	  calculated	  for	  the	  first	  run	  to	  
be	  0.3653	  
	  
0.3653	  =	  Y	  
0.3653	  =	  5.0213x	  +	  0.0047	  
0.3653	  –	  0.0047	  =	  5.0213x	  
0.3606	  =	  5.0213x	  
	  !.!"#"!.!"#$	  =	  x	  
	  
	  x	  =0.0718	  %v/v	  	  
	  
A	  dilution	  factor	  was	  made	  as	  5mL	  of	  the	  urine	  sample	  was	  diluted	  with	  5	  mL	  of	  propan-­‐1-­‐
ol;	  therefore	  there	  is	  a	  dilution	  factor	  of	  2	  
	  
0.0718	  %v/v	  x	  2	  =	  0.1436	  %v/v	  
Density	  of	  ethanol	  =	  0.789	  g/mL	  
0.1436	  %v/v	  x	  0.789	  =	  0.1133	  g/mL	  
0.1133	  x	  1000	  =	  113.30	  mg/100mL	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When	  analysing	  the	  urine	  samples	  for	  alcohol,	  samples	  1,	  2,	  3,	  4,	  7,	  13,	  14	  and	  19	  were	  all	  
found	  to	  be	  over	  the	  legal	  limit	  for	  urine	  alcohol	  levels	  for	  both	  specified	  and	  full	  licence	  
drivers.	   The	   legal	   limits	   for	   specified	   and	   full	   licence	   drivers	   are	   27mg/100ml	   and	  
67mg/100	  mL	  blood	  as	  stated	   in	  Chapter	  1	  Table	  1.1.1	  Sample	  16	  was	  determined	  to	  be	  
over	  the	  legal	  limit	  for	  a	  specified	  driver	  but	  under	  the	  legal	  limit	  for	  a	  full	  licence	  driver.	  
Sample	  6	  was	  the	  only	  sample	  that	  was	  determined	  to	  be	  under	  the	  legal	  limit	  for	  both	  a	  
specified	  and	   full	   licence	  driver.	   Figure	  3.4	   illustrates	   the	  age	  profiles	  of	   the	   volunteers	  
that	  tested	  positive	  for	  alcohol	  in	  urine.	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
When	  comparing	  the	  age	  profiles	  of	  the	  10	  samples	  that	  tested	  positive	  for	  urine,	  there	  
was	  an	  even	  distribution	  of	  30%	  between	  the	  ages	  22-­‐25,	  36-­‐50	  and	  >50	  and	  10%	  for	  18-­‐
21.	  	  
3.6	  Breath	  Analysis	  of	  Student	  Volunteers	  Following	  a	  Popular	  Student	  Night	  Out	  Using	  
the	  BACTrack	  Breathalyser	  	  
A	  total	  of	  30	  students	  were	  breathalysed	   in	  DIT	  Kevin	  Street	   following	  a	  Thursday	  night	  
out,	   which	   is	   popular	   amongst	   students.	   Of	   these	   students,	   3	  were	   found	   to	   still	   have	  
alcohol	   in	   their	   system	   the	   following	   morning.	   One	   of	   these	   students	   also	   provided	   a	  
urine	  sample.	  The	  results	  of	  these	  3	  students	  can	  be	  seen	  in	  Table	  3.6.	  
	  
	  
10%	  
30%	  
30%	  
30%	  
18-­‐21	   22-­‐25	   36-­‐50	   >50	  
Figure	  3.4	  Age	  distribution	  for	  urine	  samples	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Table	  3.6:	  Results	  obtained	  for	  3	  student	  volunteers	  who	  tested	  positive	  for	  breath	  alcohol	  
Student	   %BAC	   Mg/100
mL	  
Blood	  
Sex	   Age	   Number	  
of	  
drinks	  
Type	  
of	  
drink	  
Expect	  
to	  be	  
over	  
the	  
limit	  
Full	  
licence	  
Licence	  
for	  more	  
than	  two	  
years	  
1	   0.035	   35	   Male	   18-­‐
21	  
26-­‐20	   Beer	  
Spirits	  
Yes	   No	   N/A	  
2	   0.027	   27	   Male	   18-­‐
21	  
5-­‐9	   Stout	  
Spirits	  
Yes	   No	   N/A	  
3	   0.097	   97	   Male	   18-­‐
21	  
16-­‐20	   Cider	  
Spirits	  
Yes	   No	   N/A	  
	  
The	   results	  produced	  by	   the	  BACTrack	  breathalyser	   show	   that	  all	   3	   students	  were	  over	  
the	  legal	  limit	  for	  specified	  drivers	  (20mg/100	  mL).	  Student	  1	  and	  2	  were	  determined	  to	  
be	  under	  the	  legal	  limit	  for	  a	  full	  licence	  driver	  while	  student	  3	  was	  found	  to	  be	  over	  the	  
limit	  for	  a	  full	  licence	  driver	  (50mg/100	  mL).	  The	  results	  of	  this	  test	  demonstrate	  that	  it	  is	  
still	  possible	  to	  be	  over	  the	  legal	  limits	  for	  alcohol	  the	  next	  morning	  following	  a	  night	  out.	  
All	  students	  were	  made	  fully	  aware	  of	  the	  legal	   limits	  and	  that	  it	  takes	  one	  hour	  for	  the	  
liver	  to	  remove	  a	  standard	  unit	  of	  alcohol.3	  
3.7	  Analysis	  of	  Surveys	  
A	  total	  of	  86	  volunteers	  participated	  in	  the	  survey	  that	  was	  distributed	  online,	  on	  the	  day	  
of	  the	  breathalyser	  testing	  and	  in	  surveys	  that	  accompanied	  the	  urine	  sampling	  packs.	  Of	  
the	  volunteers	  who	  took	  part	  in	  the	  survey,	  47	  were	  male	  and	  39	  were	  females.	  
	  
The	  main	  focus	  of	  this	  survey	  was	  to	  test	  the	  knowledge	  of	  the	  volunteer	  on	  the	  current	  
alcohol	   limits	   for	   fully	   licenced	   drivers	   who	   have	   held	   their	   licence	   for	  more	   than	   two	  
years	   and	   recently	   qualified	   drivers	   who	   have	   held	   their	   licence	   for	   less	   than	   2	   years.	  
Figure	  3.5,	  3.6	  illustrate	  the	  results	  obtained	  for	  fully	  licenced	  and	  recently	  qualified.	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The	   results	   from	   figure	   3.5	   show	   that	   34%	   of	   the	   volunteers	   answered	   correctly	   with	  
50mg/100ml	  when	   questioned	   on	   the	   legal	   limit	   for	   full	   licence	   drivers	  who	   have	   held	  
their	   licence	   for	   more	   than	   2	   years,	   while	   30%	   believed	   the	   limit	   to	   lower	   than	  
50mg/100ml	  and	  36%	  believing	  the	  limit	  to	  be	  higher.	  
When	  asked	  what	   the	   limit	  was	   for	  drivers	  who	  held	   their	   licence	   for	   less	   than	  2	  years,	  
figure	  3.6	  shows	  that	  58%	  answered	  correctly	  with	  20mg/100mL,	  while	  26%	  believed	  the	  
limit	   to	  be	   lower	   than	  20mg/100mL	  and	  16%	  believing	   it	   to	  be	  higher.	  Volunteers	  who	  
34%	  
30%	  
36%	  
50mg/100ml	   <50mg/100ml	   >50mg/100ml	  
Figure	   3.5	   Full	   licence	   drivers	   who	   have	   held	   licence	   for	   >	   2	   years	  
(50mg/100ml)	  
	  
58%	  26%	  
16%	  
20mg/100ml	   <20mg/100ml	   >20mg/100ml	  
Figure	   3.6	   Recently	   qualified	   drivers	   who	   have	   held	   licence	   <	   2	   years	  
(20mg/100ml)	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took	  part	  in	  the	  online	  survey	  were	  asked	  what	  is	  considered	  a	  standard	  drink	  i.e.	  1	  unit	  
of	  alcohol.	  Of	  the	  43	  volunteers,	  74%	  answered	  correctly	  with	  a	  glass	  of	  beer	  (284	  mL).	  	  
3.8	  Previous	  Years	  Survey	  Results	  
A	  total	  of	  86	  volunteers	  completed	  the	  survey	  while	  in	  2013	  there	  were	  a	  total	  of	  98.	  Of	  
the	   94	   people	   questioned	   on	   the	   legal	   limit	   for	   specified	   drivers	   only	   29%	   answered	  
correctly.	  Of	  the	  95	  people	  questioned	  on	  the	  legal	  limit	  for	  full	  licence	  drivers	  only	  29%	  
answered	  correctly.17	  When	  comparing	  this	  year’s	   results	   it	  was	  determined	  that	  of	   the	  
86	  volunteers	  surveyed,	  34%	  answered	  correctly	  when	  questioned	  on	  the	   legal	   limit	   for	  
full	   licence	  drivers	  who	  held	  their	   licence	  for	  more	  than	  two	  years,	  while	  58%	  answered	  
correctly	   when	   questioned	   on	   the	   legal	   limit	   for	   specified	   drivers.	   The	   results	   of	   the	  
survey	   from	   this	   year	   show	   that	   there	  has	  been	  an	   increase	   in	   awareness	   for	   the	   legal	  
limits	  for	  both	  specified	  and	  full	  licence	  drivers;	  however	  more	  awareness	  could	  be	  raised	  
to	  increase	  these	  percentages.	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4.	  Conclusion	  
The	  aim	  of	  this	  project	  as	  stated	  in	  the	  introduction	  was	  to	  raise	  awareness	  for	  new	  and	  
recently	  qualified	  drivers	  of	  the	  dangers	  associated	  with	  the	  consumption	  of	  alcohol	  and	  
the	   possibility	   of	   still	   being	   over	   the	   legal	   limit	   the	   following	  morning	   after	   consuming	  
alcohol.	  The	  calibration	  curves	  used	  throughout	  the	  project	  demonstrated	  reproducibility	  
and	   linearity	   and	   therefore	   was	   determined	   as	   a	   suitable	   means	   for	   determining	   the	  
amount	   of	   alcohol	   present	   in	   urine	   samples.	   The	   R2	   values	   obtained	   for	   each	   of	   the	  
calibration	   curves	  were	   0.99948	   and	   0.99694	   respectively.	   The	   ethanol	   standards	  were	  
only	  run	  once	  a	  week	  and	  therefore	  Diasys	  check	  standards	  were	  run	  before	  the	  analysis	  
of	   urine	   samples	   to	  ensure	   that	   the	  GC	  was	  operating	   correctly.	   The	  percentage	  errors	  
associated	  with	   these	   check	   standards	   changed	   daily	   and	   the	   highest	   percentage	   error	  
was	  associated	  with	  the	  100mg/100	  mL	  Diasys	  check	  standard.	  These	  errors	  most	   likely	  
occurred	  due	  to	  the	  sample	  volumes	  being	  measured.	  
	  
A	   total	   of	   17	   urine	   samples	   were	   provided	   and	   analysed.	   Of	   these,	   10	   samples	   tested	  
positive	   for	   alcohol.	   Under	   the	   Road	   Traffic	   Act	   2010,	   8	   of	   these	   samples	   were	  
determined	   to	   be	   over	   the	   legal	   limit	   for	   both	   specified	   and	   full	   licence	   drivers.	   One	  
sample	  was	  determined	  to	  be	  over	  the	  legal	  limit	  for	  a	  specified	  driver	  but	  under	  the	  limit	  
for	  a	   full	   licence	  driver	  while	  the	  final	  sample	  was	  determined	  to	  be	  under	  the	   limit	   for	  
both	  a	  specified	  and	  full	  licence	  driver.	  
	  
A	  total	  of	  30	  volunteers	  were	  breathalysed	  during	  the	  breathalysing	  event.	  The	  event	  was	  
successful	  in	  terms	  of	  raising	  awareness	  on	  the	  dangers	  of	  drink	  driving	  and	  highlighting	  
to	  students	  that	  it	  is	  still	  possible	  to	  be	  over	  the	  legal	  limit	  the	  following	  morning	  after	  the	  
consumption	   of	   alcohol.	   Of	   the	   30	   students	   breathalysed,	   three	   tested	   positive	   for	  
alcohol.	  Student	  1	  and	  2	  were	  found	  to	  be	  over	  the	  limit	  for	  a	  specified	  driver	  (20mg/100	  
mL)	  but	  under	  for	  a	  full	  licence	  driver	  (50mg/100	  mL).	  Student	  3	  was	  found	  to	  be	  over	  the	  
limit	   for	   both	   a	   specified	   and	   full	   licence	  driver.	   In	   previous	  breathalysing	   events	   there	  
have	  been	  considerably	  higher	  numbers	  of	  volunteers	  who	  have	  taken	  part.	  Therefore	  in	  
order	  to	   increase	  the	  number	  of	  participants	  more	  planning	  and	  organisation	  should	  be	  
performed	  and	   specific	  events	  organised	  by	   the	   students	  union	   should	  be	  employed	   to	  
target	  a	  greater	  number	  of	  volunteers.	  
	  
On	   completion	   of	   the	   project	   a	   total	   of	   86	   volunteers	   were	   surveyed	   and	   were	  made	  
more	  aware	  of	  the	  dangers	  and	  legislation	  associated	  with	  driving	  under	  the	  influence	  of	  
alcohol	  in	  regards	  to	  new	  and	  recently	  qualified	  drivers.	  Further	  studies	  could	  be	  carried	  
out	   in	   which	   both	   urine	   and	   breath	   samples	   are	   taken	   from	   volunteers	   to	   show	   the	  
relationship	   between	   urine	   alcohol	   and	   breath	   alcohol.	   The	   weight	   and	   height	   of	   the	  
individual	  might	  also	  be	   recorded	   to	  observe	  how	  alcohol	   affects	   individuals	  differently	  
depending	  on	  their	  weight	  and	  height.	  Other	  studies	  could	  include	  targeting	  younger	  age	  
groups,	   in	   particular	   young	  male	   drivers	   and	   compare	   urine,	   breath	   and	   questionnaire	  
results	  to	  that	  of	  females	  of	  the	  same	  age	  group.	  The	  information	  obtained	  might	  confirm	  
or	  dispel	   the	  stigma	  surrounding	  young	  male	  drivers	  as	  greater	   risk	   takers	  compared	  to	  
their	  female	  counterparts.	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Appendix	  1	  
Consent	  Form	  
	  
	  
	  
Researchers	  Name:	  Dr.	  Vanessa	  Murphy	  AND	  MR	  BRIAN	  MURPHY	  
	  
Faculty/School/Department:	  CHEMICAL	  AND	  PHARAMACEUTICAL	  SCIENCES	  
	  
Title	  of	  Study:	  
ANALYSIS	   OF	   BREATH	   AND	   URINE	   ALCOHOL	   LEVELS	   TO	   ASSESS	   THE	   IMPACT	   OF	   LOWER	  
LIMITS	  OF	  NEW	  AND	  RECENTLY	  QUALFIED	  DRIVERS	  
	  
TO	  BE	  COMPLETED	  BY	  THE	  VOLUNTER	  
Do	  you	  agree	  to	  all	  of	  the	  following	  statements?	  
(Please	  indicate	  Yes	  or	  No	  at	  the	  end	  by	  circling	  the	  appropriate	  response)	  
	  
You	  are	  over	  18	  years	  of	  age	  
IF	  YOU	  ARE	  UNDER	  18,	  YOU	  ARE	  NOT	  ELIGIBLE	  TO	  BE	  A	  SUBJECT	  OF	  THIS	  STUDY.	  PLEASE	  
INFORM	  THE	  RESEARCHER	  AND	  DO	  NOT	  COMPLETE	  THE	  REMAINDER	  OF	  THIS	  FORM.	  
	  
You	  have	  been	  fully	  informed	  or	  read	  the	  information	  sheet	  about	  this	  study.	  
	  
You	  have	  had	  an	  opportunity	  to	  ask	  questions	  and	  discuss	  this	  study.	  
	  
You	  have	  received	  satisfactory	  answers	  to	  all	  of	  your	  questions.	  
	  
You	  have	  received	  enough	  information	  about	  this	  study.	  
	  
You	  understand	  that	  you	  are	  free	  to	  withdraw	  from	  this	  study	  
• At	  any	  time	  
• Without	  giving	  a	  reason	  for	  withdrawing	  
• Without	  affecting	  your	  future	  relationship	  with	  the	  college	  
	  
You	  agree	  to	  take	  part	  in	  this	  study	  in	  which	  the	  results	  will	  likely	  be	  published.	  
	  
You	   have	   been	   informed	   that	   this	   consent	   form	   shall	   be	   kept	   in	   confidence	   of	   the	  
researchers.	  
	  
	  	  	  	  	  	  	  YES	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  NO	  
	  
	  
	  
Signed:	  	  	   	   	   	   	   	  	  	  	  	  Date:	   	   	  
	  
Name	  in	  Block	  Letters:	   	   	   	   	   	  
	  
Signature	  of	  Researcher:	   	   	   	  	  	  	  	  	  Date:	   	   	  
	  
	  
	  
	  
THE	  RESEARCHER	  CONCERNED	  WILL	  SIGN	  THE	  CONSENT	  FORM	  AFTER	  HAVING	  EXPLAINED	  
THE	  PROJECT	  TO	  THE	  SUBJECT	  AND	  AFTER	  HAVINING	  ANSWERED	  HIS/HER	  QUESTIONS	  
ABOUT	  THE	  PROJECT	  
	  
	  
A-­‐2	  
	  
Appendix	  2	  
Questionnaire	  and	  Online	  Survey	  
	  
	  
	  
	   	   Sample	  Number:	  	  
Date:	   	   	   	  	  Time:	  
	  
Alcohol	  Analysis	  Questionnaire	  
	  
I	  am	  a	  student	  at	  Dublin	  Institute	  of	  Technology,	  Kevin	  Street,	  Dublin	  8.	  This	  form	  is	  part	  
of	   my	   final	   year	   project	   in	   DT	   203	   Forensic	   and	   Environmental	   Chemistry.	   This	  
questionnaire	   is	   completely	   anonymous	   and	   confidential.	   Please	   answer	   all	   questions	  
truthfully	  and	  to	  the	  best	  of	  your	  ability.	  
Q1.	  Gender:	  
	   Male	  ☐	  Female	  ☐	  
	  
Q2.	  Age:	  
<18	  ☐	   	   18-­‐21	  	   	   ☐	  22-­‐25	  	   ☐	  26-­‐35	  	   ☐	  36-­‐50	  ☐	  	   >50	  ☐	  
 
Q3.	  What	  height	  are	  you?	  
<5ft	  ☐	   	   5ft-­‐5ft	  6’	  ☐	   	   5ft	  7’-­‐	  6ft	  ☐	  	   	   	  >6ft	  ☐	  
	  
Q4.	  What	  build	  are	  you?	  
	   Below	  average	  ☐	   	   Average	  ☐	   	   Above	  Average	  ☐	  
	  
Q5.	  How	  many	  alcoholic	  drinks	  have	  you	  consumed	  in	  the	  last	  24	  hours?	  
	  
	   0	  ☐	  	   1	  –	  4	  ☐	  	   5	  –	  9	  ☐	  	   10	  –	  15	  ☐	   16	  –	  20	  ☐	   >20	  ☐ 
 
Q6.	  What	   type	   of	   drinks	   did	   you	   consume	   in	   the	   last	   24	   hours?	   (E.g.	   Beer,	   spirits,	  wine,	  etc.)	  	  
             	  
Q7.	  Do	  you	  expect	  the	  analysis	  result	  to	  show	  that	  you	  are	  over	  the	  limit?	  	  
	   Yes	  ☐	  	   No	  ☐	  
	  
Q8.	  Do	  you	  know	  what	  current	  alcohol	  limit	  for	  drivers	  is	  for:	  
	  
(a)	  Drivers	  who	  have	  held	  their	  licence	  for	  2	  years?	  
10g/100mL	  ☐	   	  	  	  	  20mg/100mL	  ☐	  	   50mg/100mL	  ☐	   80mg/100mL☐	  	  	  	  	  	  	  	  	  
	  
100mg/100mL	  ☐	  
	  
	  (b)	  Drivers	  who	  have	  held	  their	  licence	  for	  less	  than	  2	  years?	  
10g/100mL	  ☐	   	  	  	  	  20mg/100mL	  ☐	  	   50mg/100mL	  ☐	   80mg/100mL☐	  	  	  	  	  	  	  	  	  
	  
	  
	  
	  
100mg/100mL	  ☐ 
Q10.	  Do	  you	  have	  a	  full	  drivers	  licence?	  	  Yes	  ☐	  No	  ☐	  
	   	  
	  	  	  	  	  	  	  Have	  you	  held	  your	  licence	  for	  more	  than	  2	  years?	   Yes	  ☐	  No	  ☐	  
	  
Q11.	  Have	  you	  signed	  the	  consent	  form	  and	  sealed	  it	  in	  the	  designated	  envelope?	  
	   Yes	  ☐ 	  	   No	  ☐ 	  
	  
THANK	  YOU	  FOR	  YOUR	  SUPPORT	  WITH	  THIS	  QUESTIONAIRE	  	  
	  
PLEASE	  SUBMIT	  THIS	  QUESTIONNAIRE	  IN	  THE	  SAME	  ENVELOPE	  AS	  YOUR	  URINE	  SAMPLE.	  
A	  SMALLER	  EVELOPE	  IS	  PROVIDED	  FOR	  SUBMISSION	  OF	  YOUR	  CONSENT	  FORM	  SO	  THAT	  
YOU	  ARE	  ASSURED	  THAT	  SAMPLE	  ANALYSIS	  IS	  ON	  AN	  ANONYMOUS	  BASIS	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Appendix	  3	  
GC	  Analysis	  of	  Wine	  
	  
	  
	  
	   	  
Table	   1.0	   Retention	   times	   and	   peak	   areas	   for	   Ethanol	   and	   Propanol	   standards	   for	   the	  
analysis	  of	  wine	  using	  GC	  (Experiment	  BM	  1)	  
%	  v/v	  of	  
standards	  
Area	  of	  
Ethanol	  
Peak	  
Retention	  
Time	  
(Minutes)	  
Area	  of	  
Propanol	  
Peak	  
Retention	  
Time	  
(Minutes)	  
Ratio	  of	  
Area	  Of	  
Ethanol	  to	  
Area	  of	  
Propanol	  
0.294	   120428	   1.391	   209691	   2.340	   0.574	  
0.588	   171474	   1.394	   154722	   2.345	   1.108	  
0.882	   222024	   1.394	   127188	   2.347	   1.76	  
1.176	   655618	   1.397	   295346	   2.355	   2.22	  
	  
Table	   1.1	   Retention	   times	   and	   peak	   areas	   for	   Ethanol	   and	   Propanol	   from	   laboratory	  
reference	  material	  (LRM)	  (Experiment	  BM	  1)	  
Area	  of	  
Ethanol	  
Peak	  
Retention	  Time	  
(Minutes)	  
Area	  of	  
Propanol	  
Peak	  
Retention	  Time	  
(Minutes)	  
Ratio	  of	  Area	  Of	  
Ethanol	  to	  Area	  
of	  Propanol	  
261617	   1.403	   177628	   2.359	   1.47	  
	  
Table	  1.2	  Retention	  times	  and	  peak	  areas	  for	  Ethanol	  and	  Propanol	   in	  wine	  samples	  for	  
the	  GC	  analysis	  of	  wine	  (Experiment	  BM	  1)	  
Sample	   Area	  of	  
Ethanol	  
Peak	  
Retention	  
Time	  
(Minutes)	  
Area	  of	  
Propanol	  
Peak	  
Retention	  
Time	  
(Minutes)	  
Ratio	  of	  
Area	  Of	  
Ethanol	  to	  
Area	  of	  
Propanol	  
1	   264642	   1.410	   240620	   2.365	   1.099	  
2	   238234	   1.406	   227494	   2.361	   1.0447	  
3	   238591	   1.408	   233518	   2.364	   1.021	  
	  
	  
	  
	  
	   	  
Table	  1.3	  Results	  obtained	  for	  the	  Ethanol	  Concentration	  in	  wine	  samples	  (Experiment	  1.3	  
BM	  1)	  
Wine	   Ethanol	  Concentration	  (%v/v)	  
Sample	  1	   14.2	  
Sample	  2	   13.525	  
Sample	  3	   13.175	  
Mean	   13.63	  
Standard	  Deviation	   0.5210	  
%RSD	   3.8%	  
	  
Calculations:	  
	  
Convert	  %	  w/w	  to	  %v/v	  for	  ethanol	  stock	  solution	  
	  
12%	  w/w	  Ethanol	  stock	  solution	  
	  
12g	  ethanol	  per	  100g	  
	  
Density	  of	  ethanol	  =	  0.789g/ml	  
Density	  =     !"##!"#$%&	  
	  
Volume	  =	   !"##!"#$%&'	  
	  
Volume	  =	   !"!!.!"#!/!"	  =	  15.21ml	  ethanol	  
	  
100g	  –	  12g	  =	  88g	  water	  
	  
Density	  of	  water	  =	  1g/ml	  
	  
88g	  water	  =	  88ml	  water	  
	  
88ml	  +	  15.21ml	  ethanol	  =	  103.21ml	  
	  
	  
	   	  
!".!"#$!"#.!"#$	  X100	  =	  14.7%	  v/v	  ethanol	  stock	  solution	  
	  
Sample	   calculation	   for	   the	   concentration	   of	   ethanol	   in	   the	   wine	   sample	   (Experiment	  
BM1):	  
	  
Equation	  of	  the	  line	  from	  calibration	  plot:	  =	  y=	  1.9014x	  +	  0.013	  
	  
Ratio	  of	  area	  of	  ethanol	  to	  area	  of	  propanol	  =	  1.099	  =	  y	  
	  
1.099	  =	  1.19014x	  +	  0.013	  
	  
x	  =	  !.!""!!.!"#!.!"#$ 	  =	  0.0568	  %	  v/v	  
	  
Dilution	  factor:	  2ml	  of	  the	  wine	  sample	  was	  diluted	  50ml	  is	  a	  volumetric	  flask	  
	  
DF	  =	  !"!"!!" 	  =	  25	  
	  
0.0568%	  v/v	  x	  25	  =	  14.2	  %	  v/v	  ethanol	  in	  wine	  sample	  1	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Risk	  Assessment	  For	  Breathalyser	  Event	  
	  
	  
	  	  
Exact	  Location:	  	  
	  DIT	   Kevin	   St,	  
Annexe	   Main	  
Concourse,	  
Ground	   Floor,	  
close	   to	  
entrance	   to	  
student	  canteen	  
	  
	  
	  
Activity:	   College	   Awareness	  
of	  Road	  Safety	  (CARS)	  activity	  
to	  raise	  student	  awareness	  of	  
being	   over	   alcohol	   limits	   the	  
morning	   after	   a	   night	   out.	  
The	   activity	   involves	   setting	  
up	   a	   table	   with	   a	   poster	  
board	   behind	   it	   and	   offering	  
students	   the	   opportunity	   to	  
have	   their	   breath	   alcohol	  
level	   checked	   using	   a	  
handheld	  breathalyser.	  
Students	   also	   complete	   an	  
ethical	   clearance	   form	  
(attached)	   as	  well	   as	   a	   short	  
questionnaire.	  
Date:	  
Friday	   February	   6th	  
2015	  
	  
Date	   for	  
Review:	  
February	   6th	  
2015	  
Assessors:	  Dr	  Vanessa	  Murphy,	  School	  of	  Chemical	  and	  Pharmaceutical	  Sciences,	  Kevin	  
Street	  
	  
Information	  referred	  to:	  
(Manuals,	  safe	  work	  practices	  sheet,	  policies,	  procedures,	  incident	  stats	  etc.)	  
	  
-­‐Risk	  Assessment	  Procedure	  2009	  
	  
Staff	  consulted:	  	  
	  
Yvonne	  McArdle,	  Occupational	  Health	  Officer	  (OHO),	  DIT	  Kevin	  Street.	  
	  
	  
	  
	  	  
Number	   of	   people	   exposed	   &	   frequency	   of	   exposure:(office	   staff,	   maintenance	  
personnel,	   contractors,	   cleaners,	  members	  of	   the	  public,	   visitors,	   inexperienced	   staff,	  
lone	  workers,	   technicians,	   students,	   lab	   aids,	   lecturers,	   people	   sharing	   the	  workplace	  
etc.)(routinely/daily/weekly/rarely)	  
	  
For	  the	  2	  hour	  period	  specified,	  all	  staff,	  students	  and	  visitors	  in	  the	  main	  concourse	  of	  
the	  Annexe	  building,	  DIT	  Kevin	  St.,	  will	  be	   in	  the	  vicinity	  of	  the	  CARS	  stand	  (table	  and	  
posterboard	   behind).	   There	   will	   be	   two	   people	   carrying	   out	   the	   breath	   testing,	   Dr.	  
Vanessa	  Murphy	  and	  Mr	  Brian	  Murphy,	  her	  project	  student.	  	  
	  
This	  activity	  has	  run	  successfully	  in	  DIT	  Kevin	  St	  2013,	  DIT	  Bolton	  St	  in	  2012	  and	  in	  DIT	  
Aungier	  St	  in	  2010,	  2009	  and	  2008	  previously.	  
	  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
	  
	  
	  	  
List	  hazards	  based	  on	  the	  sequence	  of	  work	  elements/structural	  environment/plant	  &	  
equipment	  etc.	  
	  
Number	   Hazard	   Risk	   Recommended	  	  
Action/	  
Control	  
Measure(s)	  
Risk	  
Rating:	  
High	  
Medium	  
(M)	  Low	  
(L)	  
Timescale/	  
Target	  	  
Date	  
Person(s)	  
Responsible	  
	  
1	  
	  
	  
Using	  
breathalyser	  
mouthpiece	  	  
Contamina
tion	  from	  
previous	  
user	  if	  new	  
mouthpiec
e	  is	  not	  
fitted.	  
Follow	  standard	  
procedure.	  Fit	  new	  
mouthpiece	  to	  the	  
breathalyser	  without	  
handling	  section	  the	  
volunteers	  mouth	  
will	  be	  	  
in	  contact	  with	  
directly.	  	  
Low	   10:30	  am	  
to	  12.30	  
am,	  6th	  
Feb	  2015	  
Vanessa	  
Murphy	  and	  
Brian	  Murphy	  
	  
2	  
	  
	  
Access	  and	  
use	  of	  
escape	  
routes	  
from	  
building	  
Poor	  Housekeeping	  
leading	  to	  slips,	  	  
trips	  and	  falls.	  
Blocking	  of	  
route	  to	  
fire	  exit	  	  
Poster	  board	  will	  
be	  positioned	  
against	  a	  wall	  and	  
it	  will	  be	  ensured	  
it’s	  steady	  and	  
stable.	  
Access	  route	  and	  
walkways	  will	  be	  
kept	  clear	  (table	  
positioned	  
carefully)	  
	  
Low	   10:30	  am	  
to	  12.30	  
am,	  6th	  
Feb	  2015	  
Vanessa	  
Murphy	  and	  
Brian	  Murphy	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Diasys	  Check	  Standards
	  
	  
	   	  
Table	  1.0	  Peak	  areas	  of	  ethanol	  and	  propanol	  in	  Diasys	  check	  standards	  (Experiment	  BM3	  
03/02/15)	  
	  
Diasys	  
100mg/100ml	  
Area	  of	  Ethanol	  
peak	  
Area	  of	  propanol	  
peak	  
Ratio	  of	  area	  of	  
ethanol	  to	  area	  of	  
propanol	  
26455	   70172	   0.3770	  
28825	   76674	   0.3759	  
	  
Table	  1.2	  Peak	  areas	  of	  ethanol	  and	  propanol	  in	  Diasys	  check	  standards	  (Experiment	  BM3	  
03/02/15)	  
	  
Diasys	  
200mg/100ml	  
Area	  of	  Ethanol	  
peak	  
Area	  of	  propanol	  
peak	  
Ratio	  of	  area	  of	  
ethanol	  to	  area	  of	  
propanol	  
57313	   84827	   0.6756	  
64881	   95782	   0.6774	  
	  
Table	  1.3	  Peak	  areas	  of	  ethanol	  and	  propanol	  in	  Diasys	  check	  standards	  (Experiment	  BM3	  
03/02/15)	  
	  
Diasys	  
300mg/100ml	  
Area	  of	  Ethanol	  
peak	  
Area	  of	  propanol	  
peak	  
Ratio	  of	  area	  of	  
ethanol	  to	  area	  of	  
propanol	  
70719	   69929	   1.0113	  
94578	   93263	   1.0141	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	   	  
Table	  1.4	  Ethanol	  concentrations	   in	  %	  V/V	  and	  mg/100mL,	  mean,	  standard	  deviation,	  %	  
RSD	  and	  %	  error	  for	  Diasys	  check	  standards	  
Standard
s	  
Ethanol	  
concentratio
n	  (%v/v)	  
Ethanol	  
concentratio
n	  (mg/100	  
mL)	  
Mean	   Standard	  
Deviatio
n	  
%	  
RSD	  
%	  
Error	  
%	  
Accurac
y	  
Diasys	  
100mg	  
0.1483	   117.08	   116.49	  	  	  	  	  	  	  	  	  	  0.8344	   0.72	   16.49	   116	  
0.1469	   115.90	  
Diasys	  
200mg	  
0.2672	   210.82	   211.06	   0.3323	   0.16	   5.53	   106	  
0.2678	   211.29	  
Diasys	  
300mg	  
0.4009	   316.34	   316.78	  	   0.6223	   0.19	   5.59	   106	  
0.4020	   317.22	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	   	  
Table	  1.0	  Peak	  areas	  of	  ethanol	  and	  propanol	  in	  Diasys	  check	  standards	  (Experiment	  BM3	  
26/01/15)	  
	  
Diasys	  
100mg/100ml	  
Area	  of	  Ethanol	  
peak	  
Area	  of	  propanol	  
peak	  
Ratio	  of	  area	  of	  
ethanol	  to	  area	  of	  
propanol	  
25591	   75254	   0.340	  
22293	   61606	   0.362	  
	  
Table	  1.2	  Peak	  areas	  of	  ethanol	  and	  propanol	  in	  Diasys	  check	  standards	  (Experiment	  BM3	  
26/01/15)	  
	  
Diasys	  
200mg/100ml	  
Area	  of	  Ethanol	  
peak	  
Area	  of	  propanol	  
peak	  
Ratio	  of	  area	  of	  
ethanol	  to	  area	  of	  
propanol	  
62433	   86524	   0.722	  
46108	   63662	   0.723	  
	  
Table	  1.3	  Peak	  areas	  of	  ethanol	  and	  propanol	  in	  Diasys	  check	  standards	  (Experiment	  BM3	  
26/01/15)	  
	  
Diasys	  
300mg/100ml	  
Area	  of	  Ethanol	  
peak	  
Area	  of	  propanol	  
peak	  
Ratio	  of	  area	  of	  
ethanol	  to	  area	  of	  
propanol	  
85489	   81819	   1.045	  
67250	   64378	   1.045	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	   	  
Table	  1.4	  Ethanol	  concentrations	   in	  %	  V/V	  and	  mg/100mL,	  mean,	  standard	  deviation,	  %	  
RSD	  and	  %	  error	  for	  Diasys	  check	  standards	  
Standard	   Ethanol	  
concentratio
n	  (%v/v)	  
Ethanol	  
concentratio
n	  (%mg/mL)	  
Mean	   Standard	  
Deviatio
n	  
%	  
RSD	  
%	  
Erro
r	  
%	  
Accuracy	  
Diasys	  
100mg	  
0.13	   102.57	   105.8
6	  
4.68	   4.42	   5.86	   106	  
0.138	   109.20	  
Diasys	  
200mg	  
0.281	   202.92	   202.9
2	  
0	   0	   1.46	   106	  
0.281	   202.92	  
Diasys	  
300ml	  
0.409	   322.70	   322.3
05	  
0.56	   0.17	   7.44	   107	  
0.408	   321.91	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	   	  
Table	   1.0	   Peak	   areas	   of	   ethanol	   and	   propanol	   in	   Diasys	   check	   standards	   (Experiment	  
BM3	  10/02/15)	  
	  
Diasys	  
100mg/100ml	  
Area	  of	  Ethanol	  
peak	  
Area	  of	  propanol	  
peak	  
Ratio	  of	  area	  of	  
ethanol	  to	  area	  of	  
propanol	  
28094	   80146	   0.3505	  
22675	   65261	   0.3475	  
	  
Table	  1.2	  Peak	  areas	  of	  ethanol	  and	  propanol	  in	  Diasys	  check	  standards	  (Experiment	  BM3	  
10/02/15)	  
	  
Diasys	  
200mg/100ml	  
Area	  of	  Ethanol	  
peak	  
Area	  of	  propanol	  
peak	  
Ratio	  of	  area	  of	  
ethanol	  to	  area	  of	  
propanol	  
46445	   73056	   0.6357	  
57409	   90111	   0.6371	  
	  
Table	  1.3	  Peak	  areas	  of	  ethanol	  and	  propanol	  in	  Diasys	  check	  standards	  (Experiment	  BM3	  
10/02/15)	  
	  
Diasys	  
300mg/100ml	  
Area	  of	  Ethanol	  
peak	  
Area	  of	  propanol	  
peak	  
Ratio	  of	  area	  of	  
ethanol	  to	  area	  of	  
propanol	  
80084	   84738	   0.9450	  
78689	   83731	   0.9398	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	   	  
Table	  1.4	  Ethanol	  concentrations	   in	  %	  V/V	  and	  mg/100mL,	  mean,	  standard	  deviation,	  %	  
RSD	  and	  %	  error	  for	  Diasys	  check	  standards	  
Standard	   Ethanol	  
concentratio
n	  (%v/v)	  
Ethanol	  
concentratio
n	  (%mg/mL)	  
Mean	   Standard	  
Deviatio
n	  
%	  
RSD	  
%	  
Erro
r	  
%	  
Accuracy	  
Diasys	  
100mg	  
0.1376	   108.57	   108.0
9	  
0.6788	   0.63	   8.09	   108.09	  
0.1364	   107.61	  
Diasys	  
200mg	  
0.2558	   201.83	   202.0
3	  
0.2758	   0.14	   1.02	   101.02	  
0.2563	   202.22	  
Diasys	  
300ml	  
0.3839	   302.90	   302.0
3	  
1.2304	   1.23
04	  
0.68	   100.68	  
0.3817	   301.16	  
	  
